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EDITORIAL

Getting the young and the
old into the workshop...

elcome to the January EIM as we look forward to a new
Wyear that surely has got to be better than the one we are
waving a not very fond farewell to? Let’s hope so...

Your Ed has been back in the workshop, though sadly not his
own, instead creating more piles of swarf alongside tech ed Harry at
the Fairbourne Railway making sthe likes of bushes for point linkage
and brake pins. My finish is getting better as rusty skills are brought
slowly back to life and I'm all the more determined to be back in my
workshop ASAP. Luck1ly crazy pre-Christmas deadlines that see my =83 '
sending this magazine and sister title Narrow Gauge World to press within five days of each
other do create a window afterwards to tackle the mess in the garage so here’s hoping!

If someone you know is tempted to take up model engineering but worried about getting
started, make sure you point them at next month’s issue. Our resident young engineer
Matthew Kenington, just 15 years of age, starts a new short series aimed firmly at beginners,
and those who follow it will have a completed oscillating engine to show off at the end...

Again I make my usual plea for feature material - but it is a pertinent plea. The core of
EIM’s editorial content is of course focused on encouraging readers to make things, advising
on techniques to assist your model engineering, describing projects built and such. Butin a
typical year we of course also cover the shows, the major rallies, highlighting model
engineering activities that we know also interest our readers.

In 2020 there was none of that, with all the major shows and gatherings falling victim to
the Covid-19 pandemic, and such is set to continue into at least the early stages of 2021 with
the London show already cancelled. All of which means our editorial content has been
virtually all workshop-based model engineering. Now while that might please many a reader,
the insatiable appetite of our pages has left the features bank looking somewhat low.

So please, if you have produced something interesting in your workshop, be it rail, road,
stationary, horological, marine or something other, or even if you have a tale to tell or a
technique to highlight that you feel would interest your fellow readers, write it up and help
yourself to a slice of our editorial budget! Andrew Charman - Editor
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— 1 [ Machine ‘Table size Longitudinal traverse | Spindle taper | Motor Price

—= WM14B | 500 x 140mm | 360mm 2MT 750w £998.00
-~ 4 | WM16B | 777 x 180mm | 490mm 3MT 1000W £1,312.50
—- WM18B 840 x 210mm | 540mm R8 1.5kw £1,720.00
— | Features:

. At this time, we would usually be announcing
. :rushlttl-:‘ss rlrllotor. t belt dri our next Warco Open Day. With the current
g ° -xceptionally qulel, batt crive Covid-19 restrictions it is not possible to hold

) IIIumin.ated djgitalorev. (.Jounter omoAro this popular event. In the meantime, please
* Head tilts 90°0°90°, calibrated 45°0°45 view our Used Machine list on our website.

° Supplled with drill ChUCk, arbor and drawbar Our showroom is now closed to the pubhc

1 LA

! L’

+ Stand and full range of accessories available

—14 LONG TERM FAVOURITE - WM240B belt drive lathe ]

= * AC induction motor

* Centre height 105mm

* Distance between centres 400mm
* Spindle bore 21mm

— 1 ¢ Tailstock taper 2MT

— 4 *Motor 550w -4
— 4 Standard accessories: Swarf tray, rear splash guard, face plate, 3 jaw self centering chuck
= with inside and outside jaws 125mm, 4 jaw independent chuck 125mm, fixed and travelling
steadies, 2 dead centres. Stand and full range of accessories available. £1,198.00

4 Prices include VAT and UK mainland delivery

— 4 See our website: www.warco.co.uk for further details

Warren Machine Tools (Guildford) Ltd, War ouse, Fisher Lane, CHIDDINGFOLD GUS8 4TD
Tel: + (44) 01428 682929 www.warco. k Request a new brochure — available soon!

1428 682929 oo Howe 5
——E: sales@warco.co.uk Wiw
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MARKET LEADER IN LARGE
SCALE, READY-TO-RUN,
LIVE STEAM

Designed by R. A. Riddles and introduced in
1951 the Britannia Class was the first British
Railways standard design to appear.

A fotal of 55 of the Class were all built at Crewe
waorks with the final engine entering traffic in
1954, With just two outside cylinders it was o
practical design built for ease of maintenance.
In spite of this the locomaotive was a handsome
and well proportioned design. A real favourite
among railway enthusiasts.

"We have previously manutactured the BR
Britannia in 2.5” gauge and know how popular
this classic locomofive is. Following the success
of our 3.5" Ceorongtion Class (Duchess) we
know the Britannia will be much in demand.
We started the 3.5" Britannia project in January
2018. Two and a half years later we are

proud to infroduce

a model which will
take pride of place
in your collection. As
an award winning
medel engineer | am
delighted to have
been involved in the
development of this
fine model”.

Mike Pavie

:V.

Request your free brochure foday by e-mail,
telephone, or by refurning the coupon opposite.

Telephone: 01327 705 259
E-mail: info@silvercrestmedels.co.uk

Find more information at
www.silvercrestmodels.co.uk

ANNOUNCING OUR LATEST LIVE
STEAM MODEL FOR 3.5” GAUGE

BR BRITANNIA CLASS

Length approx 54"

* Coal-fired

* Sprung axle boxes with
neadle roller bearings

rivat detail

* Available in cheice of

* Two safely valves e

* Silver soldered

copper boiler * Stainless steel motion

With its 74" driving wheels it was an archetypal
passenger express and looks at home, at speed,
at the head of a long rake of Mk 1 coaches.
Allocated to all regions the locomaotives
remained in service to the very end of the British
steam era with 70013 Qliver Cromwell hauling
the final scheduled passenger service in 1968.

The Britannia Class model is built 1o a near
exact scale of 1/16th. Beautifully detailed it is
designed 1o run on 3.5” gauge track and is
coal-fired.

Each model comes complete with a silver
soldered copper boiler, hydraulically tested

to twice working pressure. We supply fully
compliant cerificates for the boiler . As
testament to our confidence in the models we
supply we offer a full 12 months warranty on
every product.

Delivery is scheduled for May/June 2021.

The 3.5" gauge Britannia is available at the great
value price of £7,995.00 + £195.00 p&p.

* Eiched brass body with

* Painted and ready-to run

* Boiler feed by axle
pump, and hand pump

* Length 1370mm
* Width 170mm

* Height 250mm
= Weight 38kgs

* 2 Outside Cylinders

* Walschaerts valve gear
* Piston valves

* Drain cocks

* Mechanical lubricator
* Reverser in cab

S5ave £195.00. We are pleased to offer free
post and packaging for any order received
within 28 days.

The order book is now open and we are VISA

happy to accept your order reservation
for a deposit of just £1,995.00.

We will then request an stage payment of
£2,500.00 in December 2020 as the build of
your model progresses, a further payment of
£2,500.00 in February 2021 and a final payment
of £1,000.00 in May/June 2021 before delivery.

! Please send, without obligafion,

: my free 3.5" Britannia colour brochure.

i Mame:

Address:

Post Cade:

: Please send to: Silver Crest Models Limited
i 18 Cottesbrooke Park, Hearllands Business Park,

Daventry, Narthamptonshire MM11 8YL ElMi
Company registered number 7425348



LOCO CONSTRUCTION

Building a Ten-Wheeler

Jan-Eric’s continuing 7V4-inch gauge locomotive build project focuses this month
on the essential aspect of watering the iron horse.

e o s

ith 35 litres of water in the
tender, the Ten-Wheeler
won't be a thirsty

locomotive, providing one can get the
water into the boiler! I have two ways
of doing this; the dual piston-rod
pumps, as well as a steam pump. The
piston pumps only function when the
loco is running, so the steam pump is
very necessary in order to replenish
the boiler water while standing still,
loading passengers, or when the safety
valve is blowing and wasting water.

Photo 146 shows the status of the
right-hand cylinder before it was
lagged. Our Finnish locos were usually
(but not always) built with long piston
rods, sticking out through the front
cylinder cover. The piston rod sheath
protected the rod, but in my model, it
also serves another function; it is the
‘water cavity’ of a pump.

The actual pump body is hidden
inside the loco frame, as described in
a previous issue - so visually, you
won’t even know that the rod sheath is
a pump! There are of course two of
these pumps, one for each cylinder.
The other feed pump, steam-operated
and disguised as an air compressor,
was described with full drawings in
the July 2020 issue of EIM.

Figure 38 shows the entire
feedwater system for this live-steam
locomotive. In the diagram, I've used
‘chemical engineering symbols’ for the
different parts, so that you can follow
the paths of the water from the tender
into the boiler. It looks complicated,
but it’s actually very logical.

All the non-return valves are
constructed in the classical way, with
stainless-steel balls on conical seats.
The water is fed to the boiler via the
pipes that in the original loco actually
were the sand pipes, blowing fine sand
from the sand dome onto the rails to
increase friction and prevent slipping
during starting or running uphill or
with a heavy load. My miniature loco

T3 JANUARY 2021 | ENGINEERING in MINIATURE

“The
otherwise
empty sand
dome can
function
as the inlet
point for
the boiler
feedwater...

no extra feed

pipes are
required..”

PHOTO 146:
The engine’s
cylinders are
fabricated
from brass and
bronze parts.

FIGURE 38:
Diagram
showing how
the feedwater
system works.

All photos and
drawings by
the author

BY JAN-ERIC NYSTROM Part Twelve of a series

does not have that feature, so the
otherwise empty sand dome can
function as the inlet point for the
boiler feedwater. In this way, no extra
feed pipes are required, and the loco
will look more prototypical.

The inlet to the boiler is a bit
complicated, since the water comes
from two pumps, and there also has to
be a by-pass pipe, and a bleed pipe
with a needle valve for ‘priming’
(letting the air out), as well. Without a
priming outlet, any air left in the
system would interfere with the water
feed - the piston and steam pumps
wouldn’t pump any water; they would

only cause the air to pulsate back-and-
forth in the feed pipes!

Building the inlet

All of this meant that I had to design
an inlet with four connections. Photo
147 shows how I solved the problem: a
rectangular brass block with four
drilled, threaded pieces made of
hexagonal brass rod, with internally
turned valve seats, which will all be
hidden inside the sand dome.

The hex rods connect to the pipes
with ‘banjo’ joints, small and simple,
very familiar to most live steamers.
Threaded plugs connect the parts and

FIGURE 38

Throttle valve

@ Pump

(3 Filter

Steam-
Tender operated
tank pump

Tank filter {\/\J_

Quick coupling & flexible hose

To manifold Boiler

Legend: Blow down

sk Manual valve valve Fake Bleed &
Non-return cand priming
(check) valve SR outlet

Bypass
2'x
piston b
rod X"

pumps

www.model-engineering-forum.co.uk



seal the system. The dimensions of the
parts had to be adjusted so that they
fitted inside the dome, and did not
protrude too far on the outside, either.
The holes in the dome also had to be
drilled and subsequently filed to a
suitable, slightly oval shape, allowing
the banjo rings to exit, but not leaving
too large gaps around them.

Photo 148 shows an assembly test
at this stage — very necessary, since I
usually don’t make any drawings
either before or during building a
model, other than an occasional
sketch in order to visualize a more
complicated item - and of course the
CAD drawings necessary for laser and
water-jet cutting!

I usually work from the original
full-size factory drawings, modifying
where necessary, and ‘ad-libbing’ for
function, size or simplification. This
may not be ‘accepted practice’, but I
find it inspiring and challenging. I do
get a lot of scrap metal in the waste
basket, though...

The dome is made from a piece of
75mm diameter copper-nickel tube,
and a plate-brass top, ‘spun’ to a cup
shape on the lathe, is soldered on. The
‘skirt’ is made of 1mm brass, and also
simply soldered to the tube. This is
much faster than fabricating the dome
from solid, even though it lacks the
beautiful compound curve you can get
between dome and skirt by hand
filing. But 'm more of a functionalist
than a perfectionist - as you've
probably noticed before.

Note that the dome ‘rides high’,
about 6mm above the boiler - this is
intentional, there has to be enough
space for the boiler lagging and
cladding under the dome! With the
hexagonal rods and the banjo rings
turned to the correct length, I could
assemble the entire system. In Photo
149 you can see it on top of the boiler
- in this picture, the front of the
engine points downwards. I have

www.model-engineering-forum.co.uk

“This may
not be
‘accepted
practice’,
but I find it

inspiring and

challenging.
I do get a
lot of scrap
metal in
the waste
basket,
though...”

PHOTO 147:
Planning of the
valve assembly
begins with a
few pieces

of brass.

PHOTO 148:

‘Fake’ sand
dome encloses
water valves.

PHOTO 149:
Completed
feed-valve
assembly.

FIGURE 39:
Quick ‘X-ray’
sketch of the
valve assembly
and its parts.

silver-soldered 6mm copper tubing to
the banjo rings, and bent the tubes
according to the sand pipes of the
prototype, in order to conform to the
boiler shape.

The quick X-ray’ sketch in Figure

LOCO CONSTRUCTION

39 shows the construction of the parts

- note the two inlets, top left and

lower right, each having a ball valve to
prevent the water from flowing the
wrong way. The pipe to the by-pass

valve is at top right, while the simple P>

FIGURE 39

from
piston rod
pumps
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LOCO CONSTRUCTION

‘bleed and priming’ needle valve is
built into the plug at lower left. In fact,
the entire rectangular block is
functionally equivalent to a banjo
union, even though it is criss-crossed
with holes and threads for all the
other parts.

The block is attached to the boiler
with a typical perforated and threaded
banjo-jeint plug, seen in Photo 150.
Note, however, that this plug contains
an additional ball valve - this is very
necessary, in order to avoid steam
from the boiler escaping into the
by-pass and bleed lines (you can see
this non-return valve symbol in the
diagram, too, inside the dome, just
before the water’s exit to the boiler.)

Y] JANUARY 2021 | ENGINEERING in MINIATURE

This ball valve, as well as the two
valves in the hexagonal rods, all need
stainless steel springs due to their
position; this one is ‘upside down’, so
to speak, while the two others are
horizontal. Without springs, the balls
would not seat properly (the valves in
the piston rod pumps need no springs,
since they are vertically oriented,
proper seating is provided by gravity).

Domed...

In Photo 151, everything is in place,
the dome is attached and secured
with an acorn nut on a brass rod that
is threaded into the banjo plug. This
design simulates the sand pipes of the
prototype, even though the banjo

PHOTO 150:

The ‘banjo-
plug’ check
valve that
attaches the
valve block to
the boiler.

PHOTO 151:
Sand dome
with fake sand
pipes - they
carry water!

PHOTO 152:

Steam dome
in the back
sports two
safety valves.

PHOTO 153:

Piping on
the left-hand
side of the
locomotive.

PHOTO 154:

At this point,
Jan-Eric had
spent almost
3,000 hours
working on the
Ten-Wheeler
build project.

connectors are a bit too large to be
in scale.

The Phillips-head stainless screw
is the ‘needle’ of the bleed valve, and
can be opened when the loco is being
prepared for a steam-up. With this
valve open, I can push the cold loco a
few feet along the track, and the piston
pumps will be properly primed when
water exits the bleed pipe. Likewise,
when steam has become available, a
few strokes of the steam pump will
empty its water cylinder and the
corresponding pipes of any air, and
water will again emerge from the
bleed pipe. Then, with no air
remaining in the system, I can close
the valve.

This valve will also enable me to
check the proper functioning of the
main check valve (the upside-down
one in the banjo plug) - if there is
steam coming out of the bleed pipe, I'll
know that the main valve is leaking.

All the piping can be seen in
Photo 152, showing the top of the
boiler. The steam dome is behind the
fake sand dome, with two safety valves
prominently attached on top of it. The
design of these ‘pop’ valves was
described on page 303 in the March
2016 issue of EIM.

In Photo 153, taken from the loco’s
left-hand side, I have temporarily
attached the turbo-generator, recently
described. The by-pass valve is still to
be designed and built; it will be
installed in the angled ‘sand’ pipe
coming down from the fake sand
dome, and will be operated from the
cab, via the topmost handrail.

www.model-engineering-forum.co.uk



LOCO CONSTRUCTION

Almost hidden in the frame under

the boiler you can see the quick- “With the
release connector for the blowdown public
pipe, which will be removable. ;
Running at the museum, with the Sarlig
public swarming all around, I've had all around,
occasional difficulties finding a I’ve had

suitable place to perform blow-downs occasional
with my previous locos, which blow

the steam and hot water straight to the d’fflcylt’es
side, through a pipe emerging from fin d’ng a
within the frame. On this loco, with a suitable
E‘elgoxlflable pipe of suitable sha}p;e i place to
which may even connect to a hose
will be able to direct the blowdown to perform
wherever I want. blow-
Photo 154 shows the right-hand downs
side of the engine in its state at this with my
stage of the build - as you can see, previous
most of the major mechanical parts P

are completed and in place. However, I
would still need both luck and
perseverance, and many, many more
hours yet to be spent in the workshop
before I could take the loco out on my
track for its first run! [ETIMH

M Parts 1to 11 of this construction
series appeared in the February to
December 2020 issues of EIM. To
download digital back issues or order

printed versions go to www.world-of-
railways.co.uk/store/back-issues/
engineering-in-miniature or order by
phone on 01778 392484.

TIPS FOR MODEL ENGINEERS

Setting up a Milling Vice

Harry offers some guidance on a technique it pays not to get wrong...

BY HARRY BILLMORE

hen I started in the
workshop one of the things
that it took a surprising

amount of time for me to learn was
how to set up a vice on a milling
machine - it was only once I had my
own machine and wasn’t borrowing
other people’s mills that I needed to
set up a vice.

There are a couple of ways of
doing it, but the easiest and simplest
way I have found so far is to first clean
the table down thoroughly, and also
the base of the vice - it is very
irritating to lift your vice onto the
table only for a bit of swarf to land
right on the bed!

Once the vice is on the bed, put it
as far to the back as the holding-down
lugs will allow. This is so you have as
much movement forwards and
backwards available as possible with
the vice jaws a long way open. It also
means the vice is supported as much
as possible.

Eyes on the prize

Put one holding-down T-nut and stud
in place and lightly tighten it down,
this will act as a pivot to align the jaws
with the bed of the mill. Once this is
done, eyeball the vice as close as you
can to be in line with the bed ways,

www.model-engineering-forum.co.uk

this will then reduce the amount of
fine adjustment you will need to carry
out later.

Now mount a dial indicator into a
chuck and position it at the end of the
vice that has been fixed down, with at
least a turn of the dial available to
read from, this will then show you if
the other end of the vice needs to
come forwards or go backwards.

Then run the table of the mill
along until the dial reaches the other
end of the vice. What is shown on the
dial is the amount you will need to
move that end of the vice by - I prefer
to do this using a hide hammer to
gently tap the handle end of the vice,
then repeating the procedure until the
dial doesn’t move.

Finally fit the second holding
down T-nut and stud, tighten
everything firmly down and then
double check using the indicator that
it is square and true once again.

RIGHT: Dial indicator set to o at the
end of the jaw, with a turn of pre load
to give an accurate reading as you move
the indicator down the jaws.

M Do you have a tip for your fellow
model engineers? Send it in to the
editorial address on page 3

ENGINEERING in MINIATURE | JANUARY 2021 [VEJEIN



MORE TIPS

Taking the first step...

Harry offers his views in praise of the humble step drill - even cheap ones from Aldi...

BY HARRY BILLMORE

L] JAnUARY 2021 | ENGINEERING in MINIATURE

PHOTO 1: Typical set of step drills covering a
range of hole sizes.

PHOTO 2: One of the cutting edges of the drill,
with the sizes handily marked on it.

PHOTO 3: Set up and ready to drill the hole in
similar manner to a twist drill.

PHOTO 4: Close-up of the resultant hole.

PHOTO 5: The reverse side of a hole made by a
step drill will have significant burrs...

PHOTO 6: ..but these are easily removed by
using the next drill size up as a deburring tool.

Photos by the author

There are many ways of making
holes in thin sheet material,
but my favoured method is to
use a step drill. These ingenious tools
have a pair of cutting faces running
along their length and as the

name suggests, a series of steps

of increasing size running
concentrically around the shank.

This format results in the cutting
edge being nowhere near as
aggressive as on a twist drill, and due
to the cutting faces running parallel
to the shank they do not wind the
material up them as they break
through. In the example pictured
here I am drilling an 18mm diameter
hole through some 0.6mm thick
stainless steel - if you have never
used stainless, it is a horrible material
to work with, it snatches and grabs as
well as being extremely hard.

In use step drills are very similar
to normal drills, running them
slower as the diameter increases and
using cutting fluid will help keep the
edge sharp for longer.

As you can see in the photos, with
stainless steel especially a small
amount of material is pushed
through the hole and will form burrs,
but, again thanks to the stepped
design of the drill, simply turning the
workpiece over and using the
next-sized step to deburr works very
well. You are left with a very clean
hole, quickly and with a minimum
of fuss.

Value for money
As with most tools you can spend
what you like on step drills. If you are
planning on using them a lot, paying
a little more means the edge lasts
longer, but I have had a decent
amount of work from a set I bought
from an Aldi supermarket for £2.99
- you don’t need to break the bank!
Step drills are also very useful for
drilling larger holes in thicker
material - the gaps between the steps
being 3mm, if you drill from both
sides you can get a very nice hole in
6mm plate up to 30mm in diameter
using my set, and this is by far the
easiest way of making that size a hole.
They are also available without
distinctive steps as a cone drill. This
will have the advantage of being able
to produce any size hole you might
require — however when used in
thicker material the resultant hole
will have tapered edges. EIT
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Current Affairs

Peter continues his new series on battery-electric loco wiring issues, this month
describing how faults can be diagnosed and looking at further potential problems.

BY PETER KENINGTON Part three of a short series

(EIM Nov, Dec 2019), we discussed

how problems in a battery-electric
locomotive’s wiring could result in the
premature failure of one of the motors
or the controller. In this part, we look
at how problems can be diagnosed
before they result in a failure, and also
at a separate wiring problem, one of
design/construction, which can result
in the failure of the controller.

In the first two parts of this series

Diagnosis and Cure

Whilst parts 1 and 2 of this series
discussed the merits of series-wiring of
electric motors, most battery-electric
locos are currently parallel-wired and
so it is worth delving deeper into how
we can diagnose and fix problems with
this configuration. There are two main
reasons why parallel-connected
motors may ‘burn out’ more easily
than series-connected motors:

1) An imbalance in the electrical
characteristics of the motors can cause
one motor to undertake more of the
work than its partner (or partners). In
extreme cases, this motor may take
the majority of the load, leading it to
burn out relatively quickly.

Such an imbalance may occur due
to manufacturing tolerances, but is
much more likely to occur when a
motor is replaced with one of
‘equivalent’ rating. The new motor
may well be sufficiently different,
notably in its winding resistance, that
it takes either a disproportionately
high or low share of the load.

2) A poor or corroded contact on one
motor (which introduces an additional
resistance to that motor’s circuit, as
discussed earlier in this series) will
result in the other motor taking a
significantly higher share of the load
and hence overload that motor,
causing it to fail prematurely.

How can we tell if either of these is
occurring in our loco? The simplest
method is by using a clamp-ammeter
(Photo 5). A clamp ammeter is a
measuring instrument which can
measure current flowing in a wire
without the need to insert it into the
circuit under test.

Traditional clamp ammeters
would only work on AC circuits,
however the invention of Hall-effect
sensors means that modern meters
will measure both AC and (crucially
for our purposes) DC currents. They
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will also, typically, measure the high
currents of interest to us with ease -
not something which is so
straightforward with a shunt-based
ammeter (see Jan-Eric Nystrom’s
experiences with a cheap Chinese
ammeter in his battery-electric loco,
EIM October 2019).

The clamp ammeter shown in
Photo 5 also doubles as a conventional
multimeter, with probe terminals and
probes provided and so is quite a
handy bit of kit. These meters are not
overly expensive, with reasonable
examples costing around £30 (a
fraction of the cost of a new motor!).
Note that it is important to check that
it will measure both AC and DC
currents — cheaper models are
available which will only measure AC,
so beware.

In the photo the clamp ammeter is
in use, measuring the DC current flow
from a 12V battery to an inverter (for
illustrative purposes). The important
thing to note is that only one of the
12V connecting wires is enclosed
within the ‘clamp’; if both wires are
enclosed, the meter will appear to
show that no current is flowing. The
same is true when measuring AC
currents, so don’t try testing out your
shiny new meter by clamping it
around the mains cable of your kettle
- it won’t work (although it won’t be
dangerous either).

In the context of a locomotive, the
ammeter is easy to use — the main
difficulty lies in seeing the reading
whilst driving the loco. It is probably
best to get a friend to take the readings
whilst you concentrate on the driving
and, ideally, the measurement should
be performed with a decent passenger
load (volunteers shouldn’t be hard to
find!). Figure 10 shows the location at
which to take a measurement to assess
the current drawn by Motor #1 and
Figure 11 shows the equivalent
location for Motor #2.

Be careful to ensure that you are
measuring the correct point in the
circuit. Tracing the wiring from the
motor end is the best strategy, as this
is the least likely to lead to mistakes.
Ideally, it is best to measure as close to
the motor as practicable, simply to
ensure that the correct wire is
‘clamped’. This must be balanced
against the ease with which a reading
can be taken, of course.

PHOTO 5:
Using a clamp
ammeter to
measure DC
current.

All photos and
diagrams by
the author

If the two motors are sharing the
load well, then both current readings
should be near-equal. If one is
showing a rather higher reading than
the other, then the fault is likely to be
associated with the motor showing the
lower current reading - contact
resistance or excess resistance between
the brushes and the commutator on
the motor (for example due to dirt or
corrosion on the commutator or
excessively-worn brushes) are
probably the cause.

If one motor has failed altogether, P
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Motor #1

Motor #2

FIGURE 10
Battery — Controller
e—— Heavy-duty cables

consider replacing both motors at the
same time, in particular if you need to
purchase an ‘equivalent’ to the failed
motor, perhaps as the original type is
no longer made. At the very least,
having replaced the motor with an
‘equivalent’, re-check the currents
being drawn by each motor on the
loco, to ensure that they are near-
identical. If not, the other ‘old’ motor
should be replaced with an identical
example of the ‘new’ one.

Note that even if you are using
separate controllers for each motor (as
in Jan-Eric’s design described in EIM
through 2019), it is worth performing
the above clamp-ammeter tests to
confirm that both motors are sharing
the load correctly. It is still possible for
corroded terminals on one motor to
cause a partial loss of power to that
motor or for a mechanical issue (such
as increased bearing friction) to cause
one motor to work harder than its
sibling (if they are powering separate
bogies, for example).

Tarnished Reputation
Having diagnosed that a particular
motor or, more likely, its connections,
is to blame, it is time to take a close
look at all connections in that part of
the circuit (not just those directly to
the motor, but any ‘chocolate block’
connections or other electrical joints
in that part of the loco).

In short, all connections should be
bright and clean, with no obvious dirt
or corrosion. A thin layer of copper
oxide is, at best, a semiconductor and
so, for our purposes, can easily
introduce the kinds of contact
resistance discussed above (and very
much higher levels). Adopt a ‘zero
tolerance’ approach here, as even

“The
outward
wire on one
side of the
chassis and
the return
wire on
the other,
would be a
very poor
choice..”

FIGURE 10:
Using a clamp
ammeter to
measure the
current in the
first motor.

FIGURE 11:
Using a clamp
ammeter to
measure the
current in the
second motor.

PHOTO 6:
Use of a lathe
to produce a
‘twisted-pair’.

PHOTO 7:
Close-up of
lathe-chuck
holding wires.

PHOTO 8:
Close-up of
Jacobs chuck
holding wires.

small amounts of corrosion can have a
marked impact.

Fine-grade emery paper should
suffice for most forms of corrosion,
although it may be necessary to resort
to a coarser grit or even (with care) a
small file, if severe corrosion is
encountered. In particular the ‘female’
part of a spade connector is often
most easily cleaned by means of a thin
needle file inserted where the male
spade would normally go.

‘Switch cleaner’ (the best-known
brand being Servisol) can help
(particularly in inaccessible locations)
but is no substitute for mechanical
cleaning where this is practicable. In
particular, the cleaner needs to
penetrate to the problem (in other
words the corrosion) and if this is
underneath a clamping screw or inside
a crimped connection, then it can’t do
its job. If in doubt, chop off the old
terminal and crimp on a new one, onto
freshly-stripped, clean, bright, copper.

Pay attention, also, to the tightness
of connections. Screw terminals
should be tight - check these
regularly, as they will loosen over
time, as the conductors within the
cable ‘settle’ and the cable flexes with
the motion of the loco.

Spade connections should likewise
be tight - it should be a bit of a
struggle to push the terminal onto the
spade. In the same manner as with
screw-connections, the crimp
connection to a spade may have
‘settled’ over time and need to be
re-crimped (primarily, if it wasn’t
properly crimped when made). In
short, don’t assume, check!

Inductance kills
The above discussion has probably

e
L

Battery —= Controller
®

Motor #1 Motor #2 [ M

i1
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given the impression that what flows
down the wires from the controller to
the motor(s) is a DC current. Since
most controllers used in model
locomotives (and, indeed, golf buggies,
electric wheelchairs and such) are
based on pulse-width modulation
(PWM), the current transferred is
actually a high-frequency AC
waveform which is, in effect, converted
to DC by the motor itself.

A detailed explanation of PWM is
a little involved for a general model
engineering article, but there are
plenty of explanations of the operation
of PWM systems online, so a quick
Google of the term should satisfy the
curious. The important point for our
purposes is that we are conducting a
high-frequency AC waveform along
our (fairly thick) copper wires.

All wires, in addition to their
intrinsic resistance discussed earlier
in this article, will possess a property
called inductance - the longer the
wire, the greater the inductance (all
other things being equal, notably the
shapes into which the wire is bent —
more on this in a minute). Again,
without going into too much electrical
detail, inductance can be thought of,
in this context, as an additional
resistance, to AC signals.

In other words, the total
‘resistance’ seen by the current
emanating from the controller is a
combination of the resistivity of the
copper making up the conductor in
the wire and the added ‘resistance’ to
the flow of the AC PWM waveform
along the wire. The combination of
the two is known as the impedance of
the circuit (or wire, in this case), as it
impedes the flow of electricity along
the wire.

The routing of the wires is also an
important factor - in general, if there
is a large ‘loop’ in the wiring, then this
will increase the inductance of that
wiring. The way that the circuit
diagrams are drawn in this article
(and, indeed, in general for circuit
diagrams) may create the impression
that a loop is normal and/or the right
thing to do.

Each circuit discussed above
shows the ‘outward’ (upper)
connection being some distance from
the ‘return’ (lower) connection and
the whole outward-return circuit
appears as a loop. It should be
emphasised that this is a convenience
in the drawing of circuit diagrams - it
aids clarity in following the paths of
the wires - it is not a suggestion of the
physical layout of the wires!

Indeed, such a layout, for example
having the outward wire on one side
of the chassis and the return wire on
the other, would be a very poor choice,
as it would introduce a large inductive
loop. This is true of both the battery
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connections to the controller and the
connections running from the
controller to the motor(s).

It would be very easy, at this point,
to disappear down the rabbit-hole of
discussing transmission-line theory
and the design of such for the model
engineer, however (fortunately) it is
not necessary to understand this in
order to benefit from its implications.

As a quick insight, have you ever
wondered why the signals from your
TV aerial or satellite dish need to
come down a piece of coaxial cable?
This is, in part, due to the screening
properties of the cable, preventing
interference from degrading the
picture, but mostly because a simple
piece of wire (as used in the house
ring-main, for example) would hugely
impede (i.e. resist) the transfer of the
(very) high frequency signals received
by your TV or satellite aerial, to your
TV set.

The coaxial cable forms a low-loss
transmission line (by virtue of its
design) and keeps the transmission
losses to a minimum (although simple
resistive losses still exist, along with
other losses in the materials making
up the cable).

“But surely, we’re not talking
about watching Eastenders in the cab
of our loco?”, I hear you say. We aren’t,
however we do need to transfer some
high-ish frequency PWM signals to
our motors and do so along some
reasonable lengths of cable. The
answer is to do what telephone
engineers (and, more recently,
Ethernet cable designers) have done
for decades: twist the wires together to
form a ‘twisted pair’.

This is a simple form of
transmission line and, despite its
simplicity, surprisingly effective
(gigabit signals find their way to the
laptop on which I'm writing this
article by just such a means). Twisting
the wires together means that they act
(electromagnetically) very differently
to a single ‘there-and-back’ wire
arrangement, effectively eliminating
the issue of inductance in the
individual wires.

Let’s Twist Again
The simplest way to twist wires
effectively, in my experience, is to
clamp one end of the pair of wires in
a vice and the other end in the chuck
of a hand-drill (for thin wires). For
thicker cables, a lathe chuck NOT
operating under power can be
substituted for the drill with the
wires clamped in a tailstock-mounted
drill chuck or with a G-clamp (or
similar) to the tailstock itself (for very
thick wires which won't fit into a
tailstock chuck).

The former option is shown in
Photo 6, with a close-up of the wires
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held in the lathe chuck being shown in
Photo 7 and a similar photo for the
tailstock-mounted Jacobs’ chuck in
Photo 8. Note that the wires shown in
these photos were chosen purely to
illustrate the technique and are too
thin for use in the high-current
circuits of a loco.

Turning the hand drill or
manually rotating the lathe chuck
should produce a nice tight-ish (don’t
go too mad here), evenly-twisted, pair
of cables. Photo 9 shows the resulting
cable - this cable is relatively loosely-
twisted and tighter twists can easily be
obtained by this method. The
untwisted portion was simply inserted
into the bore of the headstock and
could have been twisted by moving it
out once the original twisting
operation was complete (and clamping
the already-twisted section to the
tailstock with a G-clamp). In this way,
long lengths of twisted-pair cable may
be created.

One thing to be aware of, when
using this technique, is that the
tailstock chuck will be gradually
pulled out of the tailstock. Depending
upon how tight a fit the morse-taper is
in your tailstock, you may have to
restrain the tailstock chuck whilst
turning the lathe chuck. If you do this,
then the tightness of the twists can be
regulated by the tightness of the
tailstock clamp, which clamps the
tailstock to the bed-way (although
‘unclamped’, relying upon the weight
and friction of the tailstock, is
typically adequate for most cables).

The bed-way clamp method works
especially well if the wires are
clamped to the tailstock with a
G-clamp (or similar), rather than
being clamped in a tailstock-mounted
chuck, and is recommended for
thicker wires.

So, why go to all this trouble
(other than the fact that the resulting
cable looks a bit neater and is easier to
deal with when wiring the loco)? Long
(individual) wires, or wires forming
loops, can have a (relatively) large
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inductance and can put added strain
on the PWM controller, causing the
main capacitor within it to fail. As
discussed above, these wires are not
conducting DC but a high frequency
AC (typically in the region of 20kHz)
and hence the inductance of the wires
becomes as important as their
resistance, particularly in large locos
with long cable runs. It may not be
important in a 5-inch gauge 0-4-0
with the controller a few inches from
the motor, however a 7%-inch gauge
Class 37 with the controller mounted
at the back and a powered bogie at the
front, could be a different matter.

There is also an argument that
says: “why not?” — it is not much
additional work, makes the routing of
the loco wiring simpler (only one
cable to route and not two separate
wires) and (potentially) extends the
life of the controller. You know it
makes sense...

In regards to the battery wiring,
the physical distance from one end of
a pair of series-connected batteries
(say, the positive terminal of battery 1)
to the other (say, the negative terminal
of battery 2) may make the formation
of a twisted-pair impractical, since
one connection will be far longer than
the other. In this case, good practice is
to run the cables parallel to each
other, where they have a joint-path
(for example from the nearest battery
terminal, to the controller), thereby
eliminating a loop. The use of cable
ties, or similar, to ensure this is
maintained, is recommended.

It is also worth mentioning
ammeters, at this point. Conventional
moving-coil ammeters rely upon a
low-resistance shunt across their
terminals in order to ‘drop’ a small
voltage, which the moving-coil meter
then measures. The shunt in these
ammeters can (depending upon
design) possess an appreciable
inductance and hence they should be

A list of dos and don'ts...

Just in case you got lost somewhere between
‘parallel’ and ‘series’ in the earlier parts of this
series or you gave up at ‘PWM’ in this part,
what follows is a summary of the conclusions
and recommendations for the wiring of
electric locos:

1) Use adequate wiring from the batteries to
the controller and from the controller to the
motors (and, indeed, between the two
batteries, if two are used in series) - if in
doubt, make it thicker!

2) Use a ‘twisted pair’ (discussed above) cable
for the wiring from the controller to the
motors, if the distance from the controller to
either of the motors is long. What constitutes
‘long’, in this context, depends upon the
power of the motors, the rating of the
controller and potentially also, the routing of
the wiring (specifically any iron or steel work
it is close to).

Again, if in doubt, do it anyway - it’s simple
and quick to do and there’s no real downside
(other than a small temperature de-rating, but
you’ll be using ‘adequate’ cable thicknesses, so
this won’t be a concern).

Note that this should be carried out for the
battery cables as well, for the same reasons
(reduced inductance), if possible. If not, run the
outward and return cables adjacent to each
other (where both are present) and not in an
‘outward-and-return’ loop.

3) Think carefully before including a
conventional (shunt-based) ammeter between
the controller and the motor(s) - a solution

employing a Hall-effect sensor will be a much
better option.

4) Clean all terminals/connections regularly,
for example as a part of the post-winter/
pre-running season maintenance routine. You
wouldn’t think of skimping on oiling/greasing
your loco; contact cleaning should be viewed
in a similar way.

5) Check that your motors are sharing the load
equally (just as you do with the household
chores, with your partner...). If not, investigate
— your (or your club’s) bank balance will thank
you for it.

6) If you replace a motor, don’t assume that it
is identical to its (existing) partner, just
because the specs look similar - perform the
clamp-ammeter tests described above to
ensure equal load-sharing.

7) Even if you replace a damaged or worn-out
motor with an identical model, that has been
sourced from the same manufacturer and
supplier, check the load-sharing of both
motors - it may be that the old motor has
corroded terminals and that was why its
sibling failed (see part 2 for a detailed
explanation as to why this happens).

8) If the fuse blows (you do have a fuse, don’t
you...?) don't just replace it and carry on. It’s
probably trying to tell you something.
Investigate why, investing in a clamp ammeter
if necessary to do so.

9) Consider employing a series-wired motor
configuration if your motors are suitable (or if
designing from scratch).

used with caution; they may
(inadvertently) lead to the problem
they were probably installed to prevent

“Even well-

and could be combined with either an
analogue or a digital meter - some
simple additional circuitry would be

- such as the failure of the controller! designed required to enable the meter

A better solution would be to locos will deflection, from zero to full-scale, to
construct (or source) something based age and correspond to the current, for example
upon a Hall-effect current sensor - g from 0 — 50A). If T get a chance one
these are available as integrated with age day, I might try and come up with a
measurement devices (for example the can come complete design...

ACS770xCB family of devices from
Allegro Microsystems - which has
both 50A and 100A variants available)
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corrosion...”

one relatively
loosely twisted.

To Complete the Story

I said I would return to the
‘supposedly’ wording used at the start
of part 1 of this feature, in relation to
the travails of an electric 0-6-0 loco of
my acquaintance... If you missed it, a
quick precis is as follows.

I was passenger hauling using a
(supposedly) commercially-built
diesel-outline electric loco belonging
to a fellow club member. The loco was
a powerful 0-6-0 design employing
three electric motors and would
usually pull nine adults very easily,
with the passenger limitation being
set by the configuration of the line
and its turntables and not the power
of the loco.

PHOTO 9: On this particular day, however, it
The resulting was struggling and was consequently
twisted-pair withdrawn from service. Given that it
cable, this was an electric loco and that I am an

electronics engineer, plus the fact that
my father was also present and he is a
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retired electrical engineer, we felt well
qualified to take a look. The sight that
greeted us was nothing short of
horrifying - the wiring was all over
the place, one of the spade terminals
on the controller unit was blackened
and had clearly tried to de-solder itself
from the printed circuit board on
which it was mounted and the board
itself was black on the underside, close
to this terminal.

Given the state of the wiring and
the problems experienced in running
it, the owner contacted the
manufacturer of the loco to complain
- I am deliberately leaving out names
here, to spare a few blushes. The
manufacturer of the loco could find
no record of having sold such a loco to
its owner.

To cut a long story short, it turned
out that one of the employees of the
company had a side-business in taking
components from the manufacturer,
making (clearly poorer quality)
versions of the loco and selling them
on to the company’s customers. So far
as the customer was concerned, they
were buying a legitimate product from
the manufacturer (at the
manufacturer’s list price). Needless to
say, the said employee found himself
in want of employment as a result.

The moral of this story is that even
‘professionally’ designed and built
locomotives, or those that have been
built by ‘qualified’ personnel, are not
automatically exempt from suffering
from the problems discussed in this
series. Even well-designed locos will
age and with age can come corrosion,
especially if the loco is stored in a
damp/unheated environment (garage/
engine shed/tunnel).

Annual maintenance/checking of
the electrical parts of a battery-electric
loco is every bit as important as oiling,
greasing and so on are for the
mechanical parts.

In particular, a check under load
with a clamp ammeter (as described
above) should highlight issues before
they lead to motor (or controller)
failure. What else were you going to
do during the ‘inevitable’ second-wave
winter lockdown?

Next time...

Hopefully you are now confident with
the wiring aspects of battery-electric
locos. In part 4 of this series, we will
consider the other half of the
partnership, namely the battery. This
is an area in which there is a lot of
‘received wisdom’, some strong
opinions and a lot of hearsay.

Part 4 aims to bring some
scientific rigour to this topic, allowing
you to extract the longest possible
service life from your expensive
investment in 19th century electro-
chemical technology. [EI
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READERS’> WORKSHOPS

Printing out a tool rack

Nick demonstrates his own clever use of modern technology...

BYNICKWEBB___\ \ \ \
; o

ith recent issues featuring the
workshop tool-holder racks
created by readers, inspired by

the 3D-printed versions to keep lathe
tool holders tidy described by Peter and
Matthew Kenington in the July 2020
issue, I thought I'd show you mine.

The unit is designed to hang on the
back of my Warco lathe, and consists of
two basic parts:

1) blocks to take the toolholders
2) hangers to attach to the splashback

Both sections are 3D printed, and
held together on two lengths of M12
studding, nutted at each end. The main
blocks can be threaded on either way
round, allowing for both laterally and
longitudinally-mounted cutting tools.
After producing the ones shown in the
pictures I later created a third unit to
take the lathe’s chuck key.

Hopefully the photos and CAD
drawings here are self-explanatory.

77

M Have you

come up with
aworkshop
enhancement

that your fellow
readers would find
of interest? Then
why not take a
couple of pictures,
write it up and
send it in to the
address on page 3?
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HARRY’S GAME

Behind the Shed Door

Our Technical Editor’s day job as resident engineer on the Fairbourne Railway produces
another highly varied month meeting the challenges of 6-inch scale miniature engineering...

BY HARRY BILLMORE

ctober in the Fairbourne
O Railway works began with

my making some significant
changes to the workshop itself by
modifying the air system. I moved
the position of our small blasting
cabinet away from the end of the
workshop where all the machine
tools are and into the running-shed
end of the building, so as to reduce
the amount of abrasive dust that was
being showered onto the machine
tools during operations involving the
use of compressed-air.

To do this I had to re-route an air
supply from one side of the running
shed to the other, and while doing this
I took the opportunity to reduce the
trip hazards in the running shed while
a loco is being lit up by removing the
air lines snaking around the floor.
Now there are dedicated air lines
hanging down next to each smoke
hood in the roof.

Once this little bit of tidying up
and improvement had been completed
I then settled down to investigate a
knock that was being felt on our
Welsh Highland Hunslet style 2-6-4T
‘Russell’. I soon traced the issue to the
leading end of the coupling rods on
both sides - both the knuckle joint
and the bush onto the crankpin were
worn enough for an appreciable
amount of movement to be noticeable.
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Since none of the other bushes
showed the same signs of being worn,
I decided to remove one of the rods to
make a more detailed inspection. The
wear could have been caused by any
number of things; blocked lubrication
feeds (this is especially a problem on a
beach railway where sand gets
everywhere) or perhaps too tight
machining tolerances when the rods
were fitted (potentially exacerbated by
the engine running on Vesconite
bushes, a type of plastic used in mine
conveyor belt bearings). The
quartering of the leading wheelset
cranks could be off compared to the
others on the loco, the crankpin could
be excessively worn, the rods could be
a different length compared to the
horn guide centres, or it could be a
combination of all of the above!

Unfortunately on this loco to
remove the leading coupling rod you
need to first take off the lower
crosshead guide bar, which means it is
not a really quick job just to put back
together. So I waited until a Monday
morning on a week when we were not
running steam (our diesel on demand
service ran throughout October
during the week leading up to the
Welsh lockdown).

I stripped the loco down and on
removing the coupling rod, I then
discovered another issue with it. At

PHOTO 1: First
job of month;
air lines tucked
away in roof -
more health &
safety friendly...

PHOTO 2: ‘Yeo’
is lit up using the
new air lines

PHOTO 3: Not
pretty - cracked
weld on eye

of ‘Russell’s
coupling rod.

PHOTO 4:
Weld repair seen
from outside.

All photos by
the author
unless stated

some point in its life, the position of
the grease nipple had been moved to
allow easier access for the crews, and
the old hole had then been welded up
and partially machined back.
Unfortunately, probably due to the
excessive clearances on the bush
causing more hammer stress on the
rod eye, the weld has started to crack
and this will eventually propagate
through the original steel of the rod.

With this noted, I continued with
my investigations into the excessive
play, measuring the crank pin and
examining it for wear, and measuring
the centre positions for the crank pin
to the knuckle joint pin on the centre
rod. Unfortunately without dropping
the wheelsets out there is no accurate
way of comparing the quartering, but
comparing the measurements I had
taken, I discovered the rod was too
long by a shade over 1.5mm
compared to the crank pin to knuckle
joint position.

Decisions, decisions

This left me with a decision to make. I
could either repair the existing rod,
machine a new bush, put the rod back
on and hope it made it through
another season. I could make a new
rod to the dimensions I had measured
up or I could wait until I had the time
to lift the loco, measure everything
properly, then machine new rods after
all the measurements have been taken.

Having decided on the latter
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approach and double checked with
Murray the FR general manager, [
then reassembled Russell and
allocated it to reserve engine status for
the few steam running days we had
left, with an inspection regime put in
place to ensure that if the loco had to
be used and the crack did start to
propagate, then the loco would be
withdrawn. My intention is to
complete the 10-year overhaul of our
Darjeeling loco ‘Sherpa’ before
bringing Russell out of traffic. This is
to ensure that at the start of the next
season we have a reserve steam loco in
case our lead engine, Lynton &
Barnstaple 2-6-2T ‘Yeo’ has any issues.

Once Russell was back in the
running shed, for something different
myself and one of the volunteers fitted
new floor supports and bracing into
carriage 17, this vehicle already having
had its woodwork repaired and
exterior painted by another of our
regular volunteers, Peter.

One of the challenges of the
Fairbourne being a seaside railway is
that rust is a perennial problem with
the floor supports of carriages a
regular victim. Hopefully the pictures
on these pages speak for themselves,
rectification is a nice simple job with
bits of angle iron supporting the
outside edges and a strip across the
point in line with the middle of the
door to help where passengers put
their feet as they step in.

Auto engineering

Another interesting job was
investigating a leak on the new engine
that had been put into “Tony’, our big
Bo-Bo diesel. The engine in question
is a unit from a 300tdi Land Rover
Discovery SUV. Its top end had been
rebuilt already, but when the engine
was started and ran for a length of
time, an oil leak was discovered
coming from the timing cover.

I suspected a crankshaft seal, so
started the process of stripping the
timing cover off. To do this you first
need to remove the auxiliary drive
pulley from the end of the crankshaft,
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PHOTO 5: New
floor supports
and a repaint for
carriage 17...

PHOTO 6:
Floor supports
goingin - centre
brace is where
feet land when
passengers get
aboard...

PHOTO 7:
..followed by
new floor panel.

PHOTO 8:
Diesel ‘Tony’ is
gettinga new
engine. Photo:
Andrew Charman

PHOTO 9: Land
Rover engine

for Tony, with
centre bottom
pulled needing
removing.

PHOTO 10:
Making up a
tool to remove
the pulley.

this entailed making a spanner to hold
the pulley while undoing the bolt that
holds it on, thankfully a quick
machining job on the lathe and drill.
My suspicions were confirmed and a
new seal ordered and fitted, which has
cured the leak. The next major task on
this loco is to sort the braking system
out, which will gradually get done as
volunteer labour is available.

I also managed to finish the fitting
of a set of dampers to our smaller
diesel ‘Gwril’, which has much
improved the loco’s tendency to
bounce along like a kangaroo. I took
the opportunity to repaint the axlebox
covers in a nice bright yellow.

HARRY’S GAME

With the news from Wales First
Minister Mark Drakeford that the
country was going into a ‘circuit
breaker’ lockdown, and so our
running season was effectively over,
Russell was drained and winterised.
While the news was not great for the
railway’s income, it did mean I could
get a head start on the winter
maintenance, and first on the list was
to sort out Yeo’s valve timing and fix
A steam leak coming from between
the bottom of the steam chest and the
top of the cylinders.

Making a good close inspection of
Yeo, I could immediately see one of
the problems with the timing involved >
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both the die blocks of the Walschaerts
motion striking the bottom of the
expansion links when the loco is in
full forward gear, but not striking the
top in full back gear.

On closer inspection, in mid gear

the die block was sat 15mm below the
centre point of the expansion link.
This indicates either the reach rod is
the wrong length, the crank onto the
weigh shaft has moved, or the drop
links are too long.
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PHOTO 11:
More lathe work
- machining new
damper supports
for ‘Gwirl’.

PHOTO 12:
Dampers fitted
- nomore
kangarooing!

PHOTO 13:
‘Russell’ creates a
big puddle as its
boiler is drained
for the winter.

PHOTO 14:
‘Yeo’ in the shed
and about to
reveal motion
horrors... Photo:
Andrew Charman

PHOTO 15:
Yeo’s left-side
motion, showing
valve guide wear
and original
top-mounted
grease nipple.

PHOTO 16:

View into valve
chest, showing
valve rod wear.

PHOTO 17: Old
and new rods,
left one worn
and slightly bent.

Having investigated the
possibilities, it was either the drop
links or the reach rod that needed
adjusting. Since the reach rod was
considerably easier to modify, I moved
the hole that connects the reach rod to
the reversing lever by 12mm, which
brought the die block to the centre of
the expansion link. When this loco is
next rebushed, this issue will need
looking at again as with the weight of
the motion, any slackness will tend to
bring the die block down.

I then moved on to sorting out the
leak between the valve chest and
cylinder block. As this involved
removing the valve rod and valve, as
well as the valve guide, I took the
opportunity to renew the valve guide
bush and move the position of the
grease nipple. Previously feeding from
above, it now feeds from below, which
should ensure that the highest wear
area is properly lubricated.

Squaring the circle
AsIwas looking at the valve rod and
measuring it up for a new bush, it
soon became apparent that it was no
longer round, so I put it into the lathe
to return it to shape, only to find it
was bent as well. Rather than try and
straighten it, I made a new one!

Due to the design of the loco’s
main steam pipe, with a union inside
the frames and a pipe stub leading
through the frame plate and into the
valve chest, there was no feasible way
of removing the valve chest without
taking off the entire main steam pipe
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PHOTO 18:
Making new
valve rod,
checking fit of
thread on
valve carrier.

PHOTO 19:
Pressing in new
valve guide
bush, note
aluminium to
protect bronze
from vice jaw.

PHOTO 20:
New inlet
pipework
and union.

PHOTO 21:
Fitting pipe
using specially
made tool.

PHOTO 22:
Grinding the

valve flat on a
surface table,

PHOTO 23:
Part done -
note the wear
marks and less
than ideal edges
and voids...

PHOTO 24:
Scraping valve
face flat - blue
towelling roll
prevents metal
getting into
cylinder bores.

PHOTO 25:
Volunteer
Kate pressure
washes chassis
of ‘Sherpa’.

PHOTO 26:
Sherpa motion
parts cleaned
and wax-oiled.

assembly inside the smokebox.

I decided instead to make a small
modification and cut the pipe stub
that went through the frame. I then
tapped the entire depth of the side of
the valve chest casting to 1-inch BSPP,
before making a threaded length of
pipe that would thread through from
the inside of the valve chest, though
the frames, and then thread into the
union. I machined a pair of notches in
the inner end of the threaded tube
and made a simple tool to tighten it
all up with.

While I had the valve off I put it
on the surface table and ground it as
flat as possible. At some point in the
past the face has been made up with
braze and then machined back flat,
unfortunately not quite far enough so
there are some small voids and the
leading and trailing edges of the
valves leave a lot to be desired. These
will be rectified at a later date, along
with a fair few other tired items I have
discovered on this loco.

While I was working on Yeo, Kate,
another of our volunteers, pressure-
washed Sherpa’s frames and running
gear to get as much of the 10 years of

HARRY’S GAME

many different ways! During the
month I did also find time to make
modifications to the small Colchester
lathe, but I don’t really have space to
describe it properly here so this will
follow in a separate article. [EL7

accumulated grime off as possible
before starting to strip the rods off
and give them a layer of waxoil to
protect them over the winter.

Thus ended the month of October,
a very interesting and unusual one in

www.model-engineering-forum.co.uk

ENGINEERING in MINIATURE | JANUARY 2021 [EJI



PROTOTYPE

Fell Country

Rodger offers an insight into a unique rail system specifically designed for
climbing steep gradients without resorting to a rack.

BY RODGER BRADLEY

N
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ABOVE: The very first commercial application of the Fell System was on the Mont Cenis Railway f you were ever a train spotter in Britain
in the Italian-French border area. The raised centre rail can clearly be seen in this view along with a in the 1950s and ’60s, chances are the
motley collection of four-wheeled coaches. Photo: Unknown author, via Wikipedia Commons only ‘Fell’ locomotive you knew about

was a complex diesel-mechanical design
from 1951, attributed to the innovative
ideas of Lt. Col. L. F. R. Fell. The
locomotive carried four 500hp Paxman
diesels, and a ‘steam-era’ mechanism of
gears and coupling rods, to transmit the
drive to the wheels, all in an attempt to
reduce axle loading, and operating/
maintenance efficiency.

But, and it’s a very big but - this
particular ‘Fell’ design was neither the most
famous, nor the most successful — that
honour was awarded to an engineer from
1863 by the name of John Barraclough-Fell.
The whole design - both of the track, and
the steam locomotives — was intended for
use on steeply graded mountain and
mineral railways.

Now, it would be prudent at this point

ABOVE LEFT: Where it all began - an
engraving from The Engineer in 1870, showing
Fell’s earliest project for a tramway running
from the Furness Railway’s main line to an
iron ore mine. The September issue of that
year also included a proposal for an elevated
passenger tramway in Lausanne.

LEFT: From the same edition, one of the
‘mineral waggons’ to transport ore from
the mine to the nearby railway station. Here
though, the guide wheels are shown on the
THE PaRKHOUSE TRAMWAY. NEAR FURNESS ABBEY. N LANCASHIRE side of wagon, and overhang the track.

Zelnr § st ooomere mwi wies Images courtesy The Engineer
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Berr. 30, 1870,

to say, why not use one of the well-known 0 ___ _ _THE ENGINEER
rack systems and toothed gearing? Well, NARROW GAUGE SUSPENSION RAILWAY
when Fell began his work in the 1850s and LESIGRED BY ME ). B FEAL, O.E

1860s rack systems were yet to be invented.

The later rack railways might have
evolved ideas from John Blenkinsop’s
locomotive with its toothed wheels, but for
narrow gauge, mineral and other lines, the
system devised by John Fell used a raised,
third rail, in the centre of the track, to be
gripped by additional wheels mounted
below the locomotive.

The steam locomotives used on these
systems had two sets of cylinders, the
primary ones powering the coupled wheels,
and a second, or auxiliary pair used to drive
the horizontal wheels that gripped the
centre rail. This was the system developed

LONZITUSINAL ELEVATIN

TG FROPOSED LISE IMOM UG TR LALRANN

and introduced by an engineer who spent ABOVE: Another of Fell’s proposals was this venture near Lausanne in Switzerland.
his formative years in and around Lakeland Images courtesy The Engineer
- John Barraclough Fell.
Fell was born in London in 1815, moved
to West Cumberland (now part of Cumbria) CENTRAL RAIL LOCOMOTIVE FOR THE CANTAGALLO RAILWAY, BEAZIL
in 1835 and in the early 18405 was at WOrk CONFTRUCTED Y MESERA MANNIXE, WANDLE, A¥D OO, ENQINEERS, LENDS

| P Fusoription, so¢ Page 1)

on the mineral lines of the Cumberland
coast. In addition he worked with and for
the Whitehaven and Furness Junction
Railway, although not in connection with
any proposal to construct a line through,
across or over Lake District fells or
mountain passes. By the 1850s, John Fell
was living in Italy, and became closely
involved in the building of a new railway
over the Mont Cenis pass, to link Italy and
France by rail.

Early Trials

Fell’s invention - it was patented in 1863 in
both England and France — was tried on the
Cromford and High Peak line in
Derbyshire, but also in the iron mining
district of Furness, in North Lancashire.

This was an experimental mineral line, and ~ ABOVE: The first Fell design locomotives for the EF Cantagallo Railway, Brazil were built in

laid out in 1868, from a siding provided by Leeds by Manning Wardle. Image: www.railwaywondersoftheworld.com
the Furness Railway at Roose. It was built to

connect to the rich iron ore deposits at the  BELOW: This view underneath the Manning-Wardle built Fell engine clearly shows the

Yarlside HHLES; 8 mllg away from the horizontal wheels that grip the centre rail. It would undoubtedly looks be a complex project for a
Furness Railway’s main line, and was model engineer. Image: www.railwaywondersoftheworld.com

initially a horse-drawn line.

A couple of years later, Fell built the
Yarlside Iron Mines Tramway, this time an
elevated tramway, with an endless steel
hawser, pulling the waggons across the
8-inch gauge line. The tramway was
described at some length in the issue of
The Engineer magazine published on 30th
September 1870.

The Fell system’s initial advantage over
other rack-bsed designs was that the third
rail was not toothed, but rather a smooth
bar/rail that was ‘hugged’ by a set of
horizontal wheel pairs mounted under the
special locomotives built for the system.

The concept in application was clearly
intended to speed up railway building in
hilly, or mountainous areas - the ideas
expanded to include special-purpose and
military applications, and it was decided
that this principle could be applied to
larger, standard and metre gauge railways,
as on its first commercial application to the
Mont Cenis Railway. Later its advantage on P> &
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47 A
Gripping Wheels.
FELL SYSTEM.

“The third rail is not

toothed, but rather a

smooth barjrail that
is ‘hugged’ by a set of
horizontal wheel pairs

mounted under the
special locomotives...”

LEFT: General view on a
model of the workings on a
‘Fell Centre Rail’ loco., with the
diagram inset showing basic
operational principles.

Image courtesy: www.
railwaywondersoftheworld.com

LEFT: Rarely seen view of the
inner workings of a steam loco
built for the Fell System - the
wheels that ‘grab’ the raised
centre rail are clearly shown
in this view. In later years the
system was modified so that
the locos only used the centre
rail for additional braking
purposes and not to provide
extra adhesion. This ‘Modified
Fell’ is fitted to a locomotive
used on the EF Cantagallo
Railway, Brazil.

Image courtesy http;)/

mestreferroviario.blogspot.com

BELOW: Fell locomotive
climbing the Serra do Mar, a
difficult and long ascent on the
EF Cantagallo Railway, Brazil.

Image courtesy http;/

mestreferroviario.blogspot.com
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standard-gauge routes would disappear,
particularly as more conventional rack
systems advanced.

First in Europe

The Mount Cenis Railway was to be
financed entirely privately, and following
the formation of the Mont Cenis
Concessionary Company in 1864
permission was requested from the French
and Italian governments to build the line. It
was to include space for a road alongside,
which created some construction
challenges along the way, especially in
many places where the trackbed was built
on a shelf on the side of the mountain.

Overall, the railway was 77 kilometres
(48 miles) long, with a gauge of 1,100 mm,
and designed by John Fell to incorporate
his newly developed three-rail adhesion
system. The railway was built as the Mont
Cenis Railway Company (Limited), with
locomotives intended to be constructed at
Brassey’s Canada Works, in Birkenhead.
However French law prohibited the import
of these and Ernest Goiiin et Cie of Paris
was used instead.

The Fell System described in The
Engineer in 1870 introduced the possibility
of even more innovative designs for what
Fell described as narrow gauge, and smaller,
for areas where populations were sparse or
access difficult. At the same time these
narrower than narrow gauge designs, with
an 8-inch to 18-inch gauge, were being
proposed they were described as being
cheap to build and operate, despite being
suspended on timber or steel supports.

The Mont Cenis Railway and its related
proposals were not the only innovative
designs Fell produced for European
railways, while he also suggested that
proposed mountainous routes in India -
especially the Ghats surrounding Mumbai
(Bombay) - could be climbed more easily,
and cheaply using the Fell System. The
system was also proposed for use in Spain
and Italy.

Coffee from Brazil

Following the success of the Mont Cenis
Railway, Fell’s next application was in
Brazil. One of only two Fell Railways to be
built in the Southern Hemisphere was the
Estrada de Ferro Cantagallo (EF
Cantagallo), which opened for traffic in
1873. This was Brazil’s first mountain
railway, and was built to transport coffee
from the plateau area down to the coast for
export to the rapidly expanding global
coffee market.

The railway, of 1,100mm gauge, ran
from Niteroi on Guanabara Bay, opposite
Rio De Janeiro to Nova Friburgo, a distance
of a mere 130km (85 miles), but climbing
from sea level to almost 845 metres
(3,000£t), by means of very steep gradients
and sharp curvatures. The maximum
gradient was 1 in 12, and the sharpest
radius curve between 33 metres (111ft) and
100 metres (328ft.).

The Cantagallo Railway purchased
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three new 0-4-0 steam locomotives from
Manning Wardle’s Boyne Engine Works in
Leeds, but these were very lightweight
engines of only 14 tons, and they certainly
needed the extra adhesion from the centre
rail to haul any vehicles up the gradients.

A mere 10 years later, the Cantagallo
Railway ordered much bigger engines from
Baldwin in the USA, weighing in at 44 tons,
and these did not carry the Fell equipment.
By that time, the Fell system was retained
merely for braking purposes, with the
locomotives having sufficient weight and
power to operate as adhesion only.

The Rimutaka Incline

The Rimutaka Incline was a short but
spectacular section of railway between
Wellington and Masterton on New
Zealand’s North Island. It was a 3-mile long
(4.8 km), 3ft 6in (1,067 mm) gauge line with
an average gradient of 1 in 15 between
Summit and Cross Creek stations, opened
in 1878 and closed in 1955. The incline was
part of the 107 miles (127km) Wairarapa
Line, over the Rimutaka Mountains, taking
the railway into the sheep farming and
dairying district of the Wairarapa Plains.

The incline itself was constructed under
two contracts, one for the Summit station,
yard and tunnel, with works carried out by
the New Zealand Public Works
Department, with the second contract for
the incline itself. The incline was the direct
route, but since rack and pinion technology
was not fully developed, and to meet the
requirements on the Rimutaka in the 1870s,
the Fell System was deployed.

In 1874, the Avonside Engine Co. in
Bristol found itself with an order for four
locomotives fitted with the Fell equipment,
and the centre rails that would be fitted to
the track. In 1886, two further locomotives
arrived at the Rimutaka line from Neilson
& Co.s Hyde Park Works in Glasgow. All
six were 0-4-2T, and ‘Class H’, with
running numbers 199-202 (Avonside), and

203-204 (Neilson). They weighed in at just P>

TOP RIGHT: Preserved Rimutaka loco H219,
in the Fell Engine Museum in New Zealand.
Photo Simon Robinson/Wikipedia Commons

UPPER RIGHT: Close-up of the motion of
H219, note the large cog wheels of the Fell
system between the frames.

Photo courtesy George Watt

RIGHT: superb underneath view of Hg1g,
clearly showing the double flanged ‘gripper’
wheels, and nearest the camera the cast iron
brake blocks that provided additional braking
effort for these unique locomotives on the
downward trip. The brake blocks were replaced
after each trip, and similar blocks were included
in each train’s brake van. The chain drive
actually has nothing to do with the Fell System,
but is part of an electrically driven mechanism
that turns the wheels to demonstrate the
system in action for museum visitors.

Photo: George Watt
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“Each loco had four
cylinders, with two
driving the rear pair of
coupled wheels, and
the other two driving
the spring-loaded
gripper wheels...”

TOP LEFT: The central Fell
rail is clearly visible in this view
from a tram car ascending

the 3ft 6in gauge Snaefell
Mountain Railway on the Isle
of Man. Originally intended for
both traction and braking, the
Fell Rail system has only ever
been used for the latter, and
today forms a back-up to an
electrical braking system.

LEFT: Two views showing
the gripper wheels and brake
grippers on a SMR tram car.

BELOW: Snaefell tram car
No. 5is about to arrive at

the Summit station. As can
be seen the use of the Fell
rail is today not universal

on the line, more level
sections doing without it.
This proved unfortunate in
March 2016 when car No. 3
was insufficiently braked while
standing at Summit station.
The empty tram car ran away
and when it reached the first
significant bend in the track
rolled to destruction.

Photos: Andrew Charman
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under 40 tons. Each loco had four
cylinders, with two driving the rear pair of
coupled wheels, and the other two driving
the spring-loaded gripper wheels for the
centre Fell rail.

The first of the class, H199, was the only
member rescued for preservation, and
remains today at the Fell Locomotive
Museum in Featherston, New Zealand as
the only surviving steam locomotive of its
kind. Ironically perhaps, H199 also carried
the name ‘Mont Cenis’ — a marked
reference to the first application of the Fell
system to a mountain railway.

Thankfully this example of a unique
and highly innovative railway design
survives, while closer to home is an
example of a Fell system still in operation,
though not steam powered.

Family legacy

The 3ft 6in gauge Snaefell Mountain
Railway on the Isle of Man was originally
surveyed in 1888 as a steam-operated line
by George Noble Fell, son of John
Barraclough Fell, and he intended to use his
father’s system for both traction and
braking. However by the time the line was
built and opened in 1895 it was an electric
tramway with the central Fell rail only used
for braking - today that rail survives
though as a back-up to modern electrically
powered rheostatic brakes.

In 1995, for the line’s centenary, a third
rail was laid allowing 3ft gauge Isle of Man
Steam Railway loco ‘Caledonia’ to run on
the Snaefell line, the same loco having
assisted in construction in 1895. For the
event the loco was fitted with a Fell brake.

Meanwhile the work carried out by
John Barraclough Fell on the Furness
Railway, the Yarlside Mines near Barrow-
in-Furness, and from Switzerland to Brazil
and New Zealand remains an important
tale in railway history.

This innovative piece of railway
engineering would be a challenge for
anyone to reproduce in miniature model
engineering scales, but imagine the system
running on one of the many outdoor
miniature lines around the country. Maybe
a larger gauge — and perhaps on the scale of
the 7%-inch gauge Millerbeck Light
Railway in the Lake District - but this
would be something of a challenge
whatever the project. I

Useful Links

® http://wairarapapast.blogspot.com/2012/02/
gully-john-1819-1888-mountain-railway.html
® www.facebook.com/photosoldwellington
region/?ref=page_internal

® https://oldphotos.co.nz/nz-north-island/
wellington/

® www.rimutaka-incline-railway.org.nz/news/
cad-design-work-begins-wb-locos

® https;/museumsandgalleries.leeds.gov.uk/
leeds-industrial-museum/

® http://mestreferroviario.blogspot.com/2013/
o4/ferrovias-apertadas-iii-linha-do.html

® www.railwaywondersoftheworld.com
www.gracesguide.co.uk/Main_Page
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Additional support on
the milling machine

Graham’s latest addition to his Emco FB2 mill expanding its capabilities can like
previous enhancements be easily adapted to suit other machines.

BY GRAHAM MEEK

job cropped up some time ago
Athat involved cutting a new

gear for a friend’s four-stroke
stationary engine; the Diametrical
Pitch (DP) of this gear was what I
would normally consider outside the
scope of my Emco FB2 mill. But
having recently designed a new quill
assembly which replaces the needle
roller bearing of the original fitment
with a taper roller bearing in a
completely new quill on my machine,
plus already having an overarm
support attachment made sometime
ago and described in Chapter 13 of
Projects For Your Workshop, Vol 1,
(TEE Publishing). I thought this would
be a good project to try out the new
bearing arrangement.

I include photos of the redesigned
quill assembly just for information,
Photos 1 to 3. While the FB2 coped
with the work in hand the finish was
not as good as I had expected, luckily I
did not go to full depth on the first
cutting pass — with such large DPs it
pays to take several cuts.

Following the subsequent cuts to
hit size the surface finish did improve.
My friend was impressed with the
gear, and said tongue in cheek that it
made the other gear look a bit shabby.
This was clearly the precursor to a
request to gear cut the other gear,
which I said I would do.

i
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HEADING:
The completed
quick-release
bracket in
normal position.

PHOTO 1:
Conversion
components for
the redesigned
quill assembly.

PHOTO 2:
Bought-in
components for
the assembly.

PHOTO 3:
The quill once
fully assembled.

All photos and
diagrams in
this feature by
the author
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While my friend was away
machining another blank for the
other gear, I reviewed the overarm
set-up. In the good old days
horizontal milling machines supplied
to industry had a knee brace. This
usually took the form of a casting that
was clamped to the knee of the
machine. Most were clamped across
the slideways on the knee.

In the upper portion of these

braces the casting had one or two slots
that went over a stud, or studs on the
overarm arbor bearing support. Once
the machine was set to the required
depth of cut the stud(s) would be
tightened along with a brace clamping
arrangement on the knee as well as the
knee itself, thus a very rigid box-like
structure was formed.

In passing it is interesting to note
that Edgar T Westbury, (ETW), in his »
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original design for his light vertical PHOTO 5: during the manufacture of the support  rotate the milling head about the
milling machine that later became the Oversarm s.et bars. The tapped holes will however column centreline. This is often
Dore-Westbury milling machine UD against angle need to be relieved for the first couple needed when the gear being cut needs
included a tapped hole on the front of P against ang of threads to provide a suitable centre to hang over the back edge of the
. . . plate, using edge e . e d
the quill head casting, for attachinga ¢ * 5\~ 2 to finish machine the support bars, milling table, as the gear is too large
couple of slotted braces going down to vertical face see the enlarged view on the drawings  for the dividing head centre height.
the base casting of the vertical mill. ' for details. This form of thread relief Initial thoughts were to add a
He had clearly thought about this PHOTO 6: also makes the insertion of a short M8 simple round split clamp to the base of
problem during the design stage. Abonito d;ill bolt much easier when the unit is on the milling machine column. However
Given the time taken to achieve an second hole the milling machine and these tapped due to the rectangular alignment key
acceptable finish on my friend’s gear ' holes are out of sight. strip that guides the milling head and
by using the additional cuts, I decided . . . runs almost the entire length of the
that some additional support would be Design considerations column, this would restrict the
of benefit on the FB2 overarm. Having drilled and tapped the two M8  vertical range of movement that this
Therefore before the overarm was holes in the overarm, my attention simple type of clamp could provide.
packed away for the time being, two turned to the design of the additional Making a rectangular-shaped split
M8 tapped holes were machined in the support. With the head rising and clamp would allow the one clamping
end of the support bars - Photos 4 and falling on the vertical column any stud to be moved over sufficiently for
5 show the setup to do this. additional support would need to be a portion of the clamp to be milled
Having worked closely to the anchored to this column. away and provide clearance for the
nominal dimensions while making “This Adding slotted braces down to the ~ rectangular key strip, Photo 6. This
the original overarm during the cross-slide of the milling machine would allow a greater range of
construction, the setup is quite easy as approach similar to ETW’s design was not an movement but would eventually foul
all the parts are in line and can simply would call option as all the possible mounting the end of the vertical feed screw. For
be bolted to an angle plate with a for some faces on the cross-slide move in and most purposes this was not considered
couple of strap clamps. It was then just /o ry complex out with the cross-slide. I am not too much of an issue.
a simple matter of coordinate location 2 saying this could not be achieved, but
to determine the true centres of the JULS this approach would call for some very
overarm support bars - however any allow for the complex joints to allow for the cross — 20
error of the order of 0.1 to 0.2mm off cross slide slide movement. There would likely be ' 8 E;(]—T o
centre is not really going to matter. movement” = no real gain due to all the interfaces -
Of course if the reader is making introduced, while the versatility of the v AN
the overarm from scratch these M8 milling machine would be severely
tapped holes can be easily machined restricted by making it impossible to /:::\.,
1
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WORKSHOP TOOLS

Thinking further about this
fouling problem I was eventually able
to come up with a contingency plan to
allow a further extension of the range
of movement - more on this later.

The clamp shown in the drawings
was manufactured in aluminium -
there is no reason why cast iron or
BMS could not be used, but the latter
would in all probability distort heavily
with such a large bore. Atleast with
aluminium any debris which has
escaped the cleaning process before
fitting the attachment is more likely to
damage the aluminium and not the
ground surface of the column,

The embryo split clamp halves
were machined to overall length and
thickness, but left oversize on the
width by 0.75 mm. One half was then
drilled using coordinates to accept the
clearance holes for the retaining studs,
whilst the other half was drilledand P> I8
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WORKSHOP TOOLS

tapped M8. The two halves were then
clamped together, ensuring that all the
edges were perfectly aligned with a
couple of slave bolts in order to
machine the bore to size. This bore
was purposely made oversize by
0.Imm (0.004-inch) to ensure the
parts were not too snug a fit - such
that they became difficult to assemble,
or would not move easily during the
final stages of setting-up.

I made the bore in the column split
clamp with a boring head in the
milling machine, after removing much
of the waste material by chain drilling
using coordinates. Alternatively the
bore can be machined in the lathe
after first locating the centre by
coordinate location, as I have
described in previous articles.

Whichever method is used, ensure
that the upper clamping surface of the
column split clamp is square in both
planes to the column bore. The reader
won’t want this attachment to ruin the
alignment of the overarm itself,
whereby imposing an off-set loading
to the spindle bearings due entirely to
a loading being imposed between
these two mis-aligned attachments.

This is one of the reasons I chose
to machine my bore on the milling
machine with the work clamped down
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PHOTO 6:
Completed
column clamp.

PHOTO 7:
Mki tie bars
in position.

PHOTO 8:
Here the
over-arm is
slewed around
such that the
flat on the
lower bearing
support is
parallel to the
Y axis.

PHOTO 9:
Quick-release
bracket in

its inverted
position giving
additional
range of use.

on parallels on the machine table. In
the lathe a final light skim across the
face of the column split clamp after
the bore is finished will take care of
this requirement, provided the upper
surface is outermost when mounted in
the four-jaw chuck.

Note that there is a 1.5mm gap
between the two halves of the column
split clamp when this is assembled
onto the milling machine column.
This was the reason for leaving the
additional material on the width of
the clamp, thus avoiding an
interrupted cut during the boring
operation, the two halves of the clamp
in the machine vice with the ‘ears’ to
be machined uppermost.

A cut can be taken across the two
exposed ears to remove this unwanted
material, if care is taken while setting
up the work in the milling machine
vice, such that the two halves are
exactly side-by-side. Then the cut-out
to miss the column key strip can also
be milled away at the same time.

Tie bars

To connect the overarm to the column
split clamp all that is required are two
rectangular section BMS tie-bars,
Photo 7. Those shown on the drawing
have a short slot at the one end. It is
possible to get away with just two
plain 8.5mm drilled holes at each end,
but this does mean that the over-arm
and the column split clamp needs to
be fairly accurately aligned initially
before clamping.

If however the overarm should
need to be rotated slightly about the
quill in order that the lower bearing
support of the overarm does not foul
say the dividing head chuck, then a
two-drilled holes approach will not
permit this. The two slots shown in
the tie-bars allow the overarm to be
rotated sufficiently for the flats on the
lower bearing support of the overarm
to be brought parallel with the Y-axis
motion, Photo 8.
Further additional
clearance can be gained
by rotating the whole
milling head and
| column on its axis, by
| releasing the column
base casting clamp.

As mentioned
earlier I had envisaged a
plan to gain a larger
range of usage further
1 up the machine column,
when the column split
clamp had run out of
adjustment by hitting
the bottom of the
vertical feedscrew. This
is achieved by adding
some 25mm diameter
tubular spacers between
| the column split clamp

and the two tie-bars. It will of course
be necessary to use longer studs in the
split column clamp for this new
assembly. The spacers could be
manufactured as required, or a set of
incremental spacers made beforehand
and built up to suit, similar to the use
of slip gauges.

This without the additional
spacers was the Mk1 set-up used to
machine the second gear blank for my
friend’s stationary engine, but when it
came to doing several different gears
for my 10cc four-stroke diesel engine
continual removal of the tie-bars to
change the gear cutters for the various
numbers of teeth started to become a
little tedious. I decided to seek a
further refinement to the original
design to ease my tedium.

The final design you see in the
heading photo to this feature is I think
the best of both worlds. But should I
have only one gear to cut in future
then the initial Mk1 design would still
be used, simply because the parts are
to hand and because there are less
clamping interfaces involved - the
simplest solution is always the best.

Expanded use

There was an unexpected use for this
second version never envisaged at the
design stage. Recent manufacture of a
helical worm gear required that the
milling head be canted over at the
worm helix angle in order to gash the
gear teeth. Because of the single-point
attachment of the quick-release
version this was possible, even though
the milling head was leaning over. Of
course there are limits as to how far
this can be taken without having to
manufacture additional tie-bars.

This second solution uses two
shorter tie-bars, but these still retain
the short slot in the one end to allow
for the overarm to be pivoted about
the quill centre-line. The tie-bars
attach to a composite aluminium
block that fits over a longer stud in the
overarm lower bearing support.

I considered using a piece of
aluminium angle about 6mm thick in
place of this composite aluminium
block. However as the gripping action
of the overarm lower bearing support
originally relies on a localised
distortion of the clamping area
between the two overarm bars, using
the aluminium angle across the whole
face of the overarm lower bearing
block would not give this localised
clamping action.

Therefore to ensure a localised
clamping area on the lower bearing
support a mild steel spigot is pressed
into an aluminium block. This spigot
does not go all the way through the
block but stops short of the rear
clamping face by 10mm. By doing this
it is assured that the clamping force is
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transmitted to the aluminium block,
and not just to the spigot.

An additional M3 capscrew is
used to further retain this spigot as
later a slot will be machined in the
lower face of this composite block to
ease the removal of the lower bearing
support of the overarm. The
additional capscrew ensures that there
is no movement of the steel spigot
during this milling operation.

Both the spigot and the
aluminium block are pre-drilled to
7.9mm diameter prior to assembly -
this then allows the two parts to be
pulled together using a piece of M8
studding, or Allthreads. As well as
making the job easier this roughly
aligns the parts during assembly.

Prior to assembly the steel spigot
was smeared with some Loctite 603
- even with a press fit, applying a drop
of Loctite will stop the two dis-similar
metal parts ‘picking-up’. Should the
press-fit be not quite what one was
expecting, then the Loctite should
make up the deficit.

After the two parts are together
the M3 counterbored tapped hole was
machined and the M3 by 20mm long
capscrew inserted with more Loctite
Studlock or similar. There is no reason
why this cannot be a 6BA capscrew if
these are more readily available.

The block is then held in the
milling machine vice and the 8mm
wide slot opened up using a 7 or
7.5mm slot drill. The drill is moved
off-centre each way to leave about
0.lmm on each slot face after which
the machine spindle is returned to the
slot centre-line. Then exchange the slot
drill for an 8mm ball-ended, or ball
nose cutter. This cutter is fed straight
through at the required depth.

Not too tight a fit

Before the work is removed from the
machine vice try the fit of the new
longer M8 stud in the lower bearing
support. If it feels a little on the tight
side, or as if it will not be easy to
assemble or remove when in use, then
it would pay to take an additional
0.1mm off each face, thereby adding a
slight clearance. A lot will depend on
how straight the new stud is, and
whether it is exactly square to the
clamping face when inserted into the
lower bearing support.

The type of fit will also depend on
whether the reader has used M8
studding, Allthreads, or has actually
made a stud using bar stock, which is
threaded at each end. This is one
reason why I have not specified a
specific clearance on the drawing.

Again to increase the operating
range of this version additional
cylindrical spacers can be used in
conjunction with longer studs fitted to
the column split clamp. It is also
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possible to use the second
brace the other way up to
gain additional operating
range. I have included a
view (Photo 9) of this
arrangement, but with

the composite bracket
configured in this way the
quick-release facility is
not available.

There is no reason why
all of the studs cannot be
set bolts, but I think that
the studs save an awful lot
of wear and tear on the
aluminium tapped holes. It
is far easier to replace a
standard M8 steel hexagon
nut than to reclaim a
damaged thread.

I did find that it was an
advantage to use M8 bolts by 25mm
long in the ends of the overarm
support bars when attaching the
tie-bars as this made for an easier
assembly - especially when the
overarm bearing support is in close
proximity to the milling machine
table, plus these bolts are going into
steel tapped holes.

I have shown on the drawing thick
washers for use with the hexagon nuts
or set bolts, this is one of my standard
washers used on all my clamping
arrangements. The reader can choose
a standard plain washer but these do
not in my opinion afford much
support and usually lead to distortion
of the clamping face. Given a lot of use
such washers can become ‘dished’,
especially when used on aluminium.

It takes very little time to run off
several dozen washers as the outside
diameter is not machined. They can of
course benefit from some treatment to
the outside diameter with some emery
cloth beforehand, especially if there is
some surface rust present.

The hole is merely drilled to a
sufficient depth to allow a batch of
washers to be parted off, but I would
not advise drilling this

“This
addition
has paid
for itself

many

times over
and has
permitted
me to do
some tasks
which |
would have
otherwise
fought
shy of..”

WORKSHOP TOOLS

Having had a chance to use both
set-ups extensively there is very little
to choose between either as regards
their rigidity and it is merely down to
the end user which design is plumped
for. The fitting of this additional
support made the cutting of the
second larger gear for my friend’s
stationary engine a good deal easier
and the work was carried out in just
two passes with a big improvement in
the machined finish - this job alone
more than paid for the construction of
the additional support attachment.

The attachment has since been in
almost constant use on other projects,
one job in particular involving some
quite heavy milling with a pair of
6mm wide side and face cutters. This
was something I would not have
considered doing with the normal FB2
set-up, or with the original basic
overarm support, but with the
combined set-up this too was carried
out effortlessly. Thus this addition has
paid for itself many times over in the
short period since it was constructed
and has permitted me to do some
tasks which I would have otherwise

fought shy of. [EIT

hole all in one go. During
the parting-off operation
a fine file, with handle, is
presented at an
approximate 45-degree
angle to the rotating
embryo washer on both
edges to remove the sharp
edges thrown up during
the parting-off operation.
The reader can use a
45-degree chamfering
tool for this operation
and can make one
chamfer larger than the
other. For my purposes I
settle for the simpler
version as it does not
matter then which way up
the washer goes.
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The art of stopping

Our series uncovering the mysteries of the steam locomotive, for those who don’t know
how everything works, focuses on the vital area of brakes...

BY ANDREW CHARMAN
It is all very well being able to

make a steam locomotive move

away from rest and accelerate
along a track - being able to slow it
again and bring it safely to a stand is
of course just as vital, especially if we
are talking full-size standard-gauge
steam with a train of perhaps more
than 200 tonnes or more trying to
push said engine down a hill. In fact
British Railways 9F Standard 2-10-0s
are said to have hauled freight trains
of 10000 tonnes...

Over two centuries of steam
locomotive development various
methods of arresting motion were
developed, but through it all the
brakes themselves remained
delightfully basic and simple - they
are nothing more than large blocks,
usually made from cast iron and
shaped to match the outside diameter
of the driving wheel. All the blocks are
interlinked to each other and when
the brake linkage is operated all the
blocks come into contact with the
tread of the wheel, the resultant
friction slowing and eventually
stopping the locomotive.

The simplest way to operate the
linkage is by using the handbrake.
This is a handle or a wheel located on
the footplate in the cab, and it

operates a screw which is connected to
the brake linkage running to the
coupled wheels. Turing it clockwise
pulls on the brakes, turning it
anti-clockwise takes them off - the
old adage of “Righty-tighty, lefty
loosey... The handbrake functions in
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ABOVE: Brakes
on a steam
locomotive, and
the linkage that
applies them.

LEFT: The
brake block can
clearly be seen
acting on the
driving wheel of
this Gresley A4
loco at rest.

TOP RIGHT:
Diagram of the
driver’s vacuum
brake control in
the cab.

TOP FAR
RIGHT: Vacuum
brake control on
a Welshpool &
Llanfair Railway
locomotive.

RIGHT: This
former Great
Eastern Railway
loco has a
Westinghouse
brake cylinder
fitted to the side
of its smokebox.

similar fashion to the parking brake
on a car - it is only generally used to
secure the loco from running away
when it is stationary.

The majority of locomotives are
fitted with a steam brake. The driver
operating a lever in the cab results in
steam taken from the boiler being
admitted into a cylinder, and this
forces a piston along the cylinder to
operate the linkage that runs to the
brake blocks.

Air or no air

Locomotives can also be fitted with
vacuum or air brakes, and these form
the two major methods of braking a
train, as opposed to the locomotive on
its own. In fact it was following a fatal
railway accident at Abbots Ripton that
led to an Act of Parliament of 1889
mandating that all passenger trains
must have continuous brakes acting
on every wheel of the train.

This rule does not apply to freight
trains — they can instead use
mechanical brakes working
independently on each wagon and
operated by a lever on said wagon, the
lever secured with a pin placed
through a hole - this is known as
‘unfitted’ stock.

Before descending a steep
gradient, such trains must stop while a
member of the crew - often the guard
- ‘pins down the brakes’ by pushing
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down the levers, pushing the brakes
partly on and securing them in this
state so that the wheels drag on the

hill allowing far easier braking control

from the locomotive.

It is important not to pin the
brakes on too hard as this will lead to
locked wheels and flat spots worn on
their tyres — an expensive problem
that can also be caused by too
aggressive braking on a locomotive
locking its wheels.

Piped together

In a vacuum-brake set-up all the
vehicles of the train (including the
locomotive) are joined by flexible
pipes. Each vehicle has a cylinder
mounted on it in which is created a
vacuum, this maintaining the brakes
in an unapplied ‘off” position.

This vacuum is created by the
driver operating a device known as an
ejector, which pulls the air out of the
system and maintains the vacuum.
The ejector is controlled from the cab
and can also be mounted in it, though
the valve in question is often mounted
on the smokebox or on the side of the
loco close to the footplate.

The ejector works in a similar way
to an injector for admitting water to
the boiler under pressure - steam is
admitted into it and through a cone
where it is combined with the air in
the brake pipes. The cone forces the
steam to increase in velocity, creating
a vacuum which draws the air out of
the brakes and through a pipe to the
base of the chimney, where it is
exhausted to the air.

When the vacuum is destroyed by
letting air into the system, either by
the driver operating the brake or a
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leak occurring - for example two
vacuum pipes separating - the brakes
will automatically be applied. The
major advantage of this of course is
that should a train become divided for
any reason, the brakes will come on

- a useful safety feature.

Much of the manner in which air
brakes work is similar to that of
vacuum brakes. Each vehicle in the
train is connected by pipes but
compressed air in the pipes, created by
a compressor mounted on the loco,
operates a cylinder on each vehicle
and this brings the brakes into use.

The air-brake concept is older than
that of the vacuum brake and early
versions had a major disadvantage in
that if the ‘circuit’ was broken and the
air pressure lost, the brakes would
come off. American George
Westinghouse, credited with inventing
the air brake in 1869, developed a
more effective version three years later
which, by means of a triple valve
set-up, uses a reduction of air pressure
in the system to apply the train brakes
rather than the other way round.

Westinghouse’s system puts a
reservoir on each vehicle in the train.
If the pressure in the train pipes falls,
either by the driver or guard operating
the brake or a break in the pipe, the
triple valve is moved into a position
where air is admitted from the
reservoir, pushing the pistons that
operate the brake linkage and
stopping the train.

Appealing noise

The air compressor itself, comprising

a pair of vertically-mounted cylinders

with a piston moving between them, is
usually mounted on the exterior of the

“This will
lead to
locked
wheels
and flat

spots worn
on their
tyres —an
expensive

problem...”

START HERE

locomotive - the most obvious variety
fixed to the side of the smokebox. And
it produces a very distinctive sound

- an acquaintance of your editor
absolutely loving this sort of steamy
clanging noise!

Of course in our model scales the
locomotive is powerful enough to
provide much of the braking effort
needed to arrest progress, although
some passenger-carrying miniature
railways also have additional brakes
on the passenger stock, operated by

the guard. =

M Next time - essential lubrication
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Defeating the Gremlins

Stewart continues his tale of restoring a part-complete Martin Evans Simplex that he bought
on a whim and then left alone for several years before discovering the horrors it held...

aving carried out the extensive
Hrestoration work on the

cylinders of the Simplex
described last month, I turned to the
loco’s frame and hornblocks.

When I got things stripped down
to the frame, I was faced with a sorry
sight — the hornblocks looked as
though they had been roughly filed
out with no attempt to get them
square and to achieve a decent fit of
the axleboxes. From reading the books
of LBSC I know it is possible if care is
taken to file out the horn blocks, but
this certainly wasn’t the case here.

I first checked the frame to see if it
was square — this was simply done by
measuring across the diagonals of
common points. The measurements
should be the same but from memory
I found that the frame was out by
about 6mm. A good square frame is a
critically important functional
feature, as its forms the backbone of
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BY STEWART HART Part two of three
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the engine for mounting and correctly
aligning the cylinders and the motion
works. Fortunately the frame had
been bolted together so I had a chance
to correct these errors.

The buffer beams and stretchers
were unbolted and the two halves of
the frame were placed back-to-back.
Lining the two sides up by passing a
drill through the drawing’s datum
hole, the two frames were checked
against each other. Everything lined
up except for the hornblocks, but
these were going to be reworked
anyway. I then checked the faces of
the stretchers to see if they were
square and found that they were out
by miles, which explains why the
frame assembly was out of square.

To rework the hornblocks the two

halves of the frame were bolted
together back-to-back using a couple
of the existing holes, again making
sure that the datum hole lined up.
From this datum hole the centre of the
hornblocks were marked out to their
correct drawing position (Photo 21).

The table on my milling machine
was too short to allow me to machine
all three hornblocks in one setting, I
would have to mill two of the sets then
reposition the frame to mill the third.
The frames were set up level and
square in the milling machine using a
vice and an angle plate - two vices or
two angle plates could have been used
but I only had one of each.

Using a pointer the mill was lined
up on the first location and the DRO
(Digital Read Out) zeroed. The cast

PHOTO 21:
Frame marked
out for centre
of axlebox.

PHOTO 22:
Setting up for
milling out
hornblocks.

PHOTO 23:
Locating on
hornblock
position using a
pointer.

PHOTO 24:
Milling out
hornblocks
with long-series
end mill.

PHOTO 25:
Width checked
with slip blocks.

PHOTO 26:
Re-positioning
to machine
trailing block.

PHOTO 27:
Setting frame
square using
machined
hornblock face.

PHOTO 28:
Mill set on
centre using
wobbler.

PHOTO 29:
Checking final
position - error
.001-inch

PHOTO 30:
Jig for milling
hornblocks
to width.

PHOTO 31:
Blocks all milled
to all the same
width using jig.

All photos in
this feature by
the author
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hornblocks had just been cleaned up
with the file, so they were under size
allowing me to bring them to the
correct drawing size with a long-series
end mill, taking care to take the same
amount of each side off the centre line
to retain position (Photo 22-25).

The leading hornblocks were
machined first — the angle plate was
moved to the other side to give
support to the middle hornblock,
using the DRO with a sanity check
from the pointer, the mill was centred
on the middle hornblock for
machining (Photo 26).

To machine the trailing hornblock
the frame was released from the vice
and repositioned. Using the now
machined centre hornblock as a
reference the set up was clocked
square, and the centre found by using
an edge finder, with a final sanity
check using the pointer and marking
out, before the hornblock was
machined as before (Photo 27-28).

The frame was then removed from
the mill and a check on the 7%-inch
hornblock centres showed an overall
error of 0.005-inch - close enough for
this Gremlin (Photo 29).

The outside face of the hornblocks
were all level with the frame which is
correct to drawing, but their overall
width, which should have been
78-inch, were all undersize by
differing amounts. This is an
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important location feature for the
axleboxes and the end float of the
axles that has an effect on the
cornering of the loco. There was
nothing for it but to reduce the width
on all the hornblocks to that of the
narrowest block, and to increase the
flange on that side off the axlebox by
the same amount to compensate.

To reduce the hornblock width a
location plate was milled up to a close
fit on the block — each horn was
clamped to this in turn and their
thickness reduced so that they were all
the same (Photo 30-31).

There was one final piece of
butchery to sort out on the frames.
They both had keyhole-shaped holes
drilled and filed to line up with the
boiler blowdown valves - neither of
the valves lined up with this hole very
well, and they were positioned
differently on the boiler. This to me
was visually offensive, so I simply
bored out the frames to take a thin
mild-steel plug that I had tack-welded
into the frame and cleaned off the
surplus weld. You can still see this
plug under the paint but they look as
though they belong in this form
(Photo 32-33).

Frame stretchers

As mentioned a check to determine
whether the faces of the frame
stretchers were square showed they P

“Neither of
the valves
lined up
with this
hole very
well, and
they were
positioned
differently
on the
boiler -
this to me
was visually
offensive..”

RAIL LOCOMOTIVES
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were a mile out, explaining why the
frame was not square, and the only
way to correct this was to make new
stretchers (Photo 34). This provided
me with the opportunity to modify
the front frame stretcher, adding an
access hole to the water-pump
eccentric to facilitate oiling (Photo

35-36) - a little tip I picked up while
hanging around the steaming bays of
my local club.

These new stretchers were fitted to
the frames and the diagonals checked,
and I was delighted to say everything
was nice and square. The front and
rear buffer beams were then added
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PHOTO 32:
Frame horribly
butchered for
blowdown valves.

PHOTO 33:
Frame plugged
and tack welded.

PHOTO 34:
Left is out-of-
square stretcher,
at right new
square stretcher.

PHOTO 35:
Recess cutin
stretcher to gain
access to pump
eccentric for
oiling purposes.

PHOTO 36:
The completed
stretcher and
pump assembly.

PHOTO 37:
Awheel set -
lots of issues
found here...

PHOTO 38:
Homemade
wheel puller
made up.

and another check carried out, and
things remained nice and square.

Wheels and Axleboxes
The corrective work on the frame
meant that the axleboxes would be far
too loose, so new boxes would have to
be made and fitted. This meant that
the wheels would have to be pulled off
the axles, but before I did this I
checked that the drive pins on the
wheels were all at the same PCD (pitch
circle diameter). This is another
critical functional feature - the actual
size within reason is not really that
important as all this does is vary the
stroke, but for the connecting rods to
operate smoothly the PCD for each of
the crank pins must all be the same.

To conduct this check I mounted
each axle between the centres of a
quartering jig borrowed from a club
member (Photo 37) and measuring
the centre height to the drive pin, to
my horror I found that they varied by
about 3mm.

This revelation seriously upset me,
I thought I was going to have to buy a
new set of wheels, so I put the project
to one side and worked on a stationary
engine for a few months, went on a
short holiday, mulled the problem
over and talked it through with some
of the club members.

Picking up the challenge again, I
carefully re-measured the throw of the
crank pins, and realised that if I
opened the hole out from ¥16-inch to
%s-inch in the correct position T would
just about be able to correct the throw
on all the wheels to make them the
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same. To do this I would have to
remove the crank pins, reposition the
holes and make and fit new oversize
crank pins.

Drawing the wheels off the axles
and removing the crank pins would
risk cracking the cast wheel if it was
not done correctly. The first thing that
I needed was a hub puller. I made this
up from some ¥-inch thick black
mild steel bar and some M8 bolts
(Photo 38).

The wheels had been fixed on the
axles with Loctite but one wheel on
each axle had also been keyed to the
axle with a round pin (Photo 39).
Tackling the unpinned wheel on each
axle first, the hub puller was slipped
behind the wheel, checking that it was
supporting it as much as possible, then
the pull bolt was located in the centred
axle and slowly tightened up to put the
joint in tension.

Heat was gently applied using a
hot-air paint stripper blow gun to
soften the Loctite - you need to wear
heavy leather gloves as things start to
get a bit hot. With the increasing heat
you slowly tighten up the bolt, but
don’t be tempted to rush things, let the
strain and heat build up slowly, then
with a bit of luck the adhesive bond
gives way and the wheel pops off. This
can happen quite suddenly and take
you by surprise (Photo 40-41).

The pin was drilled out of the
remaining wheel (Photo 42), before
repeating the procedure and pulling it
off also.

To remove the crank pins a new
flat-ended draw bolt was fitted to the
puller, but this time it would be used
to press the pins out of the wheels
from the back. I followed a similar
procedure to the axle, applying heat
from the blow gun and gradually
building up the pressure on the pin
until it was pressed from the wheel.

To recut the crank-pin hole in all
of the wheels in the same position you
need to make a simple jig, this consists
of a chunk of aluminium with a
mandrel screwed in that’s a close fit on
the wheels with an M10 nut and
washer (Photo 43).
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To use this jig simply centre and
zero the mill on the mandrel, move
the mill 1¥16-inch, being the correct
crank throw and lock the mill table up
tight (X and Y). In this case as I was
correcting existing holes I used a
%-inch end mill that would ignore the
existing hole and cut in the true
position without disturbing the mill,
each wheel was corrected in turn
(Photo 44).

As a sanity check that all the
wheels were the same, a simple check
was carried out by passing a length of
%s-inch silver steel through all the
crankpins at the same time and
checking that the axle holes all lined
up (Photo 45). Now what could be
simpler than that, why it wasn’t done
correct in the first place is beyond me.

Pulling the wheels off the axles
revealed more mischief - the journals
had obviously been turned under size P

PHOTO 39: Left-hand wheel pinned to axle.
PHOTO 40: The wheel puller in action.
PHOTO 41: The wheels once pulled off their axles.

PHOTO 42: Drilling out pin before repeating pulling action.
PHOTO 43: Fixture for correcting wheel crank throw.

PHOTO 44: Correcting wheel crank throw using end mill.

PHOTO 45: Silver steel rod passed through crank pin holes
confirms all now line up.
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PHOTO 46: Centre-punch holes show
where axles were bodged to fit.

PHOTO 47: Turning new axles between
centres on the lathe.

PHOTO 48: Axles and wheels paired up
ready for quartering.

PHOTO 49: Drilling oil way in axle.

PHOTO 50: Wheel and axle paired off,
note the oil way in the axle.

PHOTO 51: Set of newly-made axleboxes.

PHOTO 52: Axle assembly on the
quartering jig.

PHOTO 53: Wheels and axles assembled
in the frame.

PHOTO 54: A present before matters
get too weighty, a hydraulic lift table.

and corrected by a ring of centre pop
marks (Photo 46). There was nothing
for it but to make new axles to a
correct fit on the wheels. Each wheel
had to be measured, numbered and
the axle made to the correct fit and
also numbered (Photo 47-48).

The axles are lubricated via holes
in the axleboxes that are not very
accessible. Other builders have added
oil boxes with oil pipes leading to
these oil ways but I preferred a more
direct solution. I drilled an oil way
through the centre of the axle and
then drilled a cross hole to meet it
(Photo 49-50). As a result I can now
oil the axles quite easily.

All that remained was to remake
and fit the new drive pins to match the
wheel, make and fit new axleboxes
and to fit and quarter the wheels on
the axles - all covered off many times
in the Simplex build book by Martin
Evans (Photo 51-53).

With this success I decided to give
myself a little treat in the form of a
hydraulic lifting table - this would
make things easier when assembling
the loco especially with the aid of a
rotating assembly frame, and would be
essential for loading the completed
loco into my estate car for taking to
the track (Photo 54). [FTM

M Next month Stewart tackles the
motion and other components. To
download a digital back issues or order
a printed version of part one of this
series published last month, go to www.
world-of-railways.co.uk/store/back-issues/
engineering-in-miniature or order by
phone on 01778 392484.
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LETTERS

Making automatic drain cocks

Stewart Hart’s account of
rebuilding a part-built Simplex
(EIM, last month and this) recalled
similar struggles to fix secondhand
engines, luckily not personally, but
by friends and in clubs. This is not to
say I have not done a spot of
rectifying parts of engines but as
they were ‘home-made’ I knew where
to lay the blame!

The reference to automatic drain
cocks (valves) is interesting as I have
recently made six of a suitable size for
a 3%-inch gauge engine. Although
good cocks are commercially available
I did not fancy my chances of rigging
up the operating linkage to the inside
cylinder of a Royal Scot situated just
above the front of the bogie.

A design for a big automatic drain
valve that had appeared in an
American magazine years ago came to
mind and I remembered having
sketched it out and filed it away. In the
same way that odd ends of metal go
into my scrap bin(s) I keep an Odds
File with useful sketches and
incredibly, there it was, already
redrawn suitable for %16 scale.

I needed to know if it worked so I
quickly knocked up a prototype using
brass rod (from the brass scrap bin).
The working dimensions are ball
diameter = %3 chamber diameter
and discharge hole (ball seat) =~ %
ball diameter

The principle of operation lies in
the very big difference between the
properties of water when in its liquid
phase and when a saturated vapour
(wet steam). The steam that enters the
horizontal chamber via the
connection to the cylinder has a low
density and it can turn a tight corner,
so to speak, and make a bee line
towards the exit thereby entraining
the ball that seals off the discharge.

Water on the other hand, being a
relatively dense liquid, produces
turbulence on its way out and the ball
is unable to seat.

The only critical operation in
manufacture is the same as that for
other valves closed by balls: to seat a
spherical (?) ball truly the hole must
be perpendicular to the seat surface
(drill in lathe) and be truly circular
(finish with reamer or d-bit).

Practical test

Not having an engine in steam I
brought out my test kit, the usual bit
of rubber tube and my mouth, plus a
glass of water. With the valve held
horizontal blowing produced a nice
click as the ball seated without passing
air (no bubbles under water), then
after sucking up half a tube of water
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another blow expelled it until ‘click’
the ball shut. I repeated this many
times, more from fascination rather
than doubting its operation.

I made another basic inverted
T-shape valve for the middle cylinder
then four more for outside to the same
working dimensions but ‘dressed up’
to look like the Midland Railway
compression relief valves. Now I just
need to finish the engine to see them
in action...

Mike Wheelwright
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Power for the plater...

ould you please ask Rich

Wightman where he got the
power supply that he used in his
recent articles on plating and etching
in the workshop? (EIM, August to
November 2020). I ask because I am
going to try out some nickel plating
on some parts of a model steam
engine that I am building and maybe
etch some nameplates as well.

Robert Knox

Rich Wightman replies: 1 like to
experiment with things around the
workshop, some of them electrical.
To do so I prefer to play with 12
volts, a little safer than 240-volt and
with only two wires to worry about
being DC.

T have a couple of 12 volt
transformer/power supplies in the
workshop, a quick search on ebay
and I found the one illustrated here,
which is similar to the ones I use and
reasonably priced at £13.70. A
further search may find them on sale
cheaper.

An adjustable 12-volt regulator
similar to the photo at right and
priced at £3.39 is plugged into the
12-volt power supply. I mounted the
regulator in a plastic box complete
with attachments for the crocodile
leads I used. I hope that answers Mr
Knox’s question.

Battery loco wiring

The Editor writes: We've received a
few letters in response to Peter
Kenington’s current series on electric
motors and their wiring for battery
locos, some offering comments while
others have asked for further
information on the subject. We've
agreed with Peter that the best way
to answer these will be in one go at
the conclusion of the series. So watch
this space!

Model engineering subject to raise? Burning
question requiring an answer? Pertinent
point to make? Send your letters to the

editor at 12 Maes Gwyn, Llanfair Caereinion,

Powys, SY21 oBD or by email to
andrew.charman@warnersgroup.co.uk
lllustrations welcome but by no
means mandatory!
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Tom Pasco — his life with IC engines

ST
o

ade T Vel -

October. His internal combustion engines will be familiar to

anyone who visited any of the model exhibitions at Harrogate,
Doncaster and the Midlands over the last two decades. All were
superbly built and regular winners of medals and trophies.

Tom was born in Wilton near Redcar and spent his early years on
the family farm at Thorpe Thewles near Stockton on Tees. It was here
that his love of machines began and he acquired his first lathe. He
joined the Thornaby Pathfinders model flying club and, with his
friends Keith Dale and Wesley ‘Bill’ Haley, formed a control-line
racing team.

Tom, of course, was the ‘engine’ man. His home-modified ETA 29
and McCoy glow-plug engines won the team nationwide success,
their photo featuring in the E.T.A. company’s regular advertising in
Aeromodeller magazine. At this time he was an apprentice toolmaker
at Metro Vickers in Stockton-on-Tees.

F ollowing a brief illness, Tom Pasco died in hospital on the 12th

Racing to success

Transport to and from the team racing contests was always by
motorbike; eventually leading Tom to modify one for local club
racing, initially using a BSA Goldstar engined Norton, ridden by his
friend ‘Bill’ Haley. Tom soon teamed up with another lifetime friend,
Russell Armstrong, to build a bike to challenge the domination of the
Manx Norton in club racing circles.

Acquiring a 650cc Triumph Twin engine, Tom converted this
using a short-throw crank to suit the 500cc class and designed a twin
overhead camshaft cylinder head. This remarkable conversion was
home built by Tom, who carried out all the machining on his Myford
lathe in his home workshop.

This engine, when fitted to a home-built frame and ridden by
local rider, Tommy Armstrong (no relation to Tom’s friend), proved a
success racing at Croft Autodrome and achieved the aim of beating
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the Manx Nortons in private hands. Tom went on to become
nationally known as an engine tuner, after the end of 1974 adapting
to the now more competitive Japanese two-stroke units - 250 & 350
Pasco-tuned Yamaha two strokes were used with great success;
culminating in their rider, Alan Stuart, winning the British
Championship in 1981. According to his son Brian Tom received
several offers from works racing teams to join their squads which, as
he now had a wife and family, he chose to decline.

An opportunity of a partnership in a toolmaking business was
accepted and Steelnorth Tooling became a very successful business,
Tom making injection mould tools for the pharmaceutical and
cosmetic industries until his retirement.

An engine a year

On retirement Tom divided his time between building his famed I/C
engines and long-distance walking. His output of I/C engines was
enviable. One per year was his aim, beginning with a model of the
four-cylinder ‘Gale’ two-stroke unit, a much publicised effort in
around 1960, to build a four-cylinder 50cc racing unit that used a
form of cycloidal crank mechanism to provide straight-line motion to
opposing cylinders to reduce piston wall friction. Tom knew the
inventor, Norman Gale, well and it is possible (though cannot now be
confirmed) that Tom made the original test engine. His model made
in 2001/2 was exhibited at the Midlands Exhibition in 2002.

Of the 16 engines Tom built only one was a true scale model, his
beautiful Y4-scale Gypsy. He followed existing commercial drawings
for this but machined everything from solid. All his other engines
were his own original designs and utilised every possible
configuration. Each had a design element that intrigued him and that
he wanted to demonstrate using rotary, sleeve and poppet valves,
supercharged, both two-stroke and four-stroke, single to seven
cylinders and everything inbetween.

To say that Tom’s engines were often unusual is, perhaps,
understating the case. Many could be hardly understood by the
casual observer but they all ran beautifully.

Of all his unusual engines, perhaps the most thought-provoking
is his two cylinder Demont unit. This was built to demonstrate the
configuration of the original Demont six-cylinder rotary of 1916.
Whether this was ever built and fitted to an aircraft is unknown but
the engine fired above and below the piston, double acting as in a
steam engine. The piston is annular and surrounds a hollow trunk
guide that moves with the piston, the con-rod being inside it.

To cool the piston, which receives heat from combustion taking

TOP LEFT: The twin overhead camshaft cylinder head made by Tom
Pasco in 1966.

TOP: A }j-scale D.H. Gypsy aero engine.

LEFT: A seven-cylinder radial engine using chain-driven Cross-type
rotary valves.
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ABOVE AND BELOW: Front and rear views of the
twin-cylinder Demont double-acting engine.

place above and below it, air is pumped from the
crankcase, up the trunk guide, through cooling ducts in
the annular piston and then to atmosphere. As can be
imagined, the combustion chamber shape is extremely
complex. That this two-cylinder engine runs so well is a
testament to the ingenuity and design capability of Tom.

To list the number of Gold and Silver Medals and
trophies that Tom acquired is unnecessary but there was
never a more worthy winner of the Edgar Westbury
trophy. His understanding of all forms of the internal
combustion engine and his ability to transform this
understanding into working prototypes was incredible.

His penultimate engine, a four-cylinder
supercharged, two-stroke engine with poppet valve
exhaust has never before been exhibited, but this will be
entered in the next Doncaster and Midland Exhibitions,
whenever they may be.

Tom’s final legacy will be the single cylinder
horizontal engine with rotary valve induction and
exhaust designed for the Minimag Company. This
will be marketed as
a set of drawings
with suitable
ignition equipment
in due course.

Tom leaves his
partner, Carol, son
Brian and daughter
Lisa, to whom all
friends offer their
sympathy.

Mike Sayers

RIGHT: The
single-cylinder
rotary valve
engine designed
for Minimag.
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New from miniature railway
supplier 17D Ltd is this 7%-inch
gauge General Purpose Bogie kit.

Nicknamed the SE700, SE
standing for ‘Simple & Effective’, 17D
describes this as the new big brother
of the firm’s highly successful and
popular SE500 bogie kits which have
been widely used on 5-inch gauge
lines for several years.

Designed to be robust yet simple
and straightforward to assemble, the

?1/ boi kit from 17D

bogies include 10mm laser-cut frames,
ball-race bearings and 4%-inch
diameter CNC-machined wheels
made from EN8 steel. Machined to the
7Y%-inch Gauge Society standard tread
profile, the wheels are 13/16-inch thick
and come complete with all nuts and
bolts, four heavy duty springs per
bogie and nylon riser blocks/load
bearings.

17D intends to offer a disc-braked
version of the bogie shortly.

Produced by 17D Ltd
Web: www.17d-Itd.co.uk
Phone: 01629 825070 or
07780 956423

M New from Barrett Steam Models, builders of Gauge 1 locomotive models featured
in the May 2020 issue of EIM, are these 1omm scale waterslide transfers for models
of Somerset & Dorset Joint Railway stock - they are appropriate to new black locos
painted by the S&DJR from 1914 and all locos painted or repainted after 1923.

The set includes yellow-faced, red-shaded letters and numerals for tenders, cab and
tank sides, along with blue-shaded bufferbeam letters. Main letters are 8mm high, with
bufferbeam & numerals at smm and the transfers could find a use in other applications.

The full loco set of transfers is priced at £22:50 - for more details contact Barrett at
www.barrettsteammodels.co.uk or on 01922 685889.
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BOOK REVIEWS

BRITAIN'S | HERITAGE

Traction Engines

BRITAIN'S ! HERITAGE

Steam Lorries

Aritomy Coully

Britain’s Heritage series

By Anthony Coulls

Most readers will obtain this edition of EIM before Christmas
and if you are looking for a last-minute inexpensive present
for the model engineer in your household, especially novices, then
these slim but detailed volumes could fit the bill.

Produced by Anthony Coulls, known for his work at the
National Railway Museum but also an enthusiast and advocate of
road steam, the four titles provide an excellent overview of their
subjects. Each softback runs to around 64 pages and tells the
story of its title in a highly readable manner while imparting lots
of information. Notable are the ‘Did You Know’ boxes, each
containing an interesting fact, some of which may surprise.

Pictorial content is excellent, with plenty of shots of both
period scenes and modern preserved examples of the machines
described. And while in such slim volumes the author cannot go
into too much in-depth detail, he does provide an excellent

introduction to the subject
in volumes that especially
at the price are well

worth adding to one’s
bookshelf. AC

Published by Amberley
Publishing, The Hill, Stroud,
Gloucestershire, GLg 4EP
Price £8.99 each Web:
www.amberley-books.com
ISBN (printed versions):
Traction Engines
978-1-4456-6886-4

Road Rollers
978-1-4456-7580-0

Steam Lorries
978-1-4456-9850-2
Stationary Steam engines
978-1-4456-9107-7

The Ruislip Lido Railway

By Chris Ladyman and Robert Shemilt

he 12-inch gauge Ruislip Lido Railway has

marked its 75th anniversary in 2020, and thus
this surprisingly thick and detailed volume has
been published by the Ruislip Lido Railway
Society. While compact in its dimensions, the A5
softback runs to just short of 300 pages to provide
what is a definitive history of a line that based in
northwest Greater London, is perhaps not as
widely known as it could be.

The line was established in 1945 following
the development in the 1930s of the Lido from
what was originally built as a reservoir in the
early 1800s. Train services were operated by the
local council that owned the Lido, until in 1978
an accident brought trains to an immediate halt
and the local authority sought to divest itself of
the railway. Only the formation of the Society
saved the line from being taken up, and it has
been operated by members ever since.

As mentioned the authors have certainly done
their research to present a very full account, but
for your editor one of the most interesting aspects
of this story are a host of personal recollections
from Society members that were there in the
formative years of the modern era post 1978.

A detailed description of the route is included,
while each locomotive on the roster is given its
own section, including those that have moved on
from the line - the current line-up includes one
Ffestiniog/Penrhyn Hunslet-style steam loco and
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a quintet of diesels. General arrangement
drawings of these and the passenger rolling stock
are included in the book but these are reproduced
rather small.

A major plus is the pictorial content which is
prolific and includes a host of period shots.
Anyone with an interest in miniature railways
will enjoy this book and perhaps be tempted to
visit the RLR in 2021, when the line hopes to have
a delayed 75th anniversary celebration. AC

Published by Ruislip Lido Railway Society Ltd,
available from line’s ticket office on running days
Web: www.ruisliplidorailway.org  Price £14.99
ISBN: 978-1-8380654-0-9
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CLUB NEWS

Looking forward to a new year

Lots to be optimistic about in the latest round-up from around the clubs...

=

ere we go again - any thoughts
Hof the model engineering club

scene returning to some form
of normality along with the rest of the
world seem to have been dashed in the
UK at least by more lockdowns and
more complicated tiers. All of which
impacts heavily on club activity, not
just for the public but for members too
- and all in time to ensure many clubs
won't be able to run their Santa trains,
when the revenue such services bring
in would be all the more welcome
after such a challenging year. Hey ho...

Still, we’re heading into 2021 with
some hopes that things are going to
get better, and the mood I get from
the ever-rich selection of club
newsletters and journals received at
EIM Towers is that model engineers
at least are determined to get on with
it in the hope of a more enjoyable
2021 - so let’s reflect that attitude in
these pages and try and focus on
some of the good stuff!

And for a positive start one doesn’t
need to look much further than
Turnout, the journal of the Ground
Level 5” Gauge Association, and a
magazine your editor is not overly
familiar with. The latest edition is the
75th, which is reason to feel
celebratory in itself, and certainly
grabs the attention with its full-page
picture on the back cover. Taken by
Alan Whitehouse and kindly
reproduced at the top of this page,
the superb aerial drone shot of mainly
freight stock taken at the Association’s
gathering at Saracens Head in
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Lincolnshire back in July 2017
demonstrates very firmly the delights
of the hobby, which hopefully we will
all be getting back to in 2021.

Sadly Turnout does report the
passing of an extensive garden line,
The Great Wealden Railway which
closed in June of 2020, due to the
increasing health concerns of its
owners - the march of time none of us
can escape from. But the Association
certainly ensured this GWR will be
remembered with an extensive report
on the final running day at what was
an extensive railway.

Family hobby
Elsewhere in the GL5 journal among
various features showing that
association members are getting on
and building things, the editor
couldn’t help smiling at the tale from
Jeana Hall, whose husband William
took the opportunity of lockdown to
overhaul parts of his garden line that
includes a very impressive viaduct. But
then the rains came “and in a moment
of weakness I said he could work in
the dining room.” You can guess what
happened next - Jeana returned from
the shops to find track all over the
dining room table and William
replacing moss-covered sleepers.
“There was muck everywhere and he
was happy as a sandboy”. And what
did Jeana do? Made him a cup of tea
- a match made in heaven...

More good news leaps out of the
cover of the latest edition of The
Blower, newsletter of the Grimsby &

Cleethorpes ME. Pictured are

“There members Colin James and Greg
was muck Marsden, on 5-inch and 7%-inch
eve rywhere gauge locf?moti};/eirs reslpectifveﬁy, |
setting off on the first lap of the newly
and he was completed extension to the club’s
happy as a ground-level track.
sandboy...” The work was completed before
lunchtime on 4th November, the
club’s final work day before another
lockdown took effect, and “after a
socially-distanced lunch” Colin and
Greg wasted no time in steaming up
their locos and trying the new line
out. Pictures in The Blower show that P>
ABOVE: Now

that’s a stock
yard. Superb
aerial shot of
GLs action
from 2017,
with the man
responsbile for
the shot, Alan
Whitehouse
actually visible
in the shot at
bottom left.

RIGHT: The
latest Blower
from Grimsby
has good
reason to be
in celebratory
mood with the

opening of the Leading the

, way on the 5*
club’s t.rack Jﬂmﬁ: followed by Greg ;': m%‘:ig:nt:;?;? Colin
extension. - rst lap of the completed track extzens‘;‘nndn .
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CLUB NEWS
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TOP & ABOVE: Educational times at the St Albans club,
with instructor Neil Byrne, in the red fleece, taking members

Paul Watson and Michael Watts through the skills of handling
a steam engine. Photos: Mike Collins

BELOW: Bristol president Bernard North is very happy with
the club’s newly acquired Romulus.

Photo: Richard Pearson

the new extension, which includes a
“fairly steep” descent from the station,
is an impressive formation. Newsletter
editor Neil Chamberlain also got in on
the act, managing a couple of laps
with his battery-powered class 31 and
the club is now looking forward to an
official opening ceremony hopefully
some time in the Spring. Meantime if
you put the society into Facebook’s
search feature you can watch video of
members trying out the new track.

Other clubs also appear to be
eyeing expansion of their facilities.
The South Cheshire ME has been
considering whether to follow the
example of other clubs and install a
32mm/45mm gauge garden layout at
its Nantwich site for the use of Gauge
1, 16mm and G Scale modellers.
Sensibly the club is canvassing
opinion from local clubs and groups
in those scales - let’s hope this project
comes to fruition as many model
engineers gain great satisfaction from
working in the smaller scales.

Not such good news from
Cassiobury Park, home of the
10%-inch gauge Watford Miniature
Railway - run by a private operator
rather than a club but worthy of
mention here. It seems the line
planned to reopen in December after
Covid restrictions but discovered that
work by the local council to relay an
adjacent path had resulted in damage
to a level crossing, several weeks of
repairs needed before reopening can
be considered. Was the railway
pre-warned of the path work? Of
course not, and now management of
the park has apparently upset so many
of its users that the Local Government
Ombudsman has been asked to launch
a formal investigation...
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Back to smiles of a domestic
nature on opening the latest edition of
the St Albans & District ME
newsletter, with editor and club
chairman Mike Collins immediately
revealing on the front cover “I'm in
the dog house at the moment for
treading swarf around the house...”

Under instruction

A highlight of the St Albans issue is
photo coverage of a driver training
day at the club’s Puffing Park track on
14th October, with two members
being instructed on the club’s Polly
locomotive - the training included
everything from getting the loco out
of its container to the essential pre-
and post-run inspections, as well as
actually controlling it on the track. All
essential behind-the-scenes stuff that
many miniature railway visitors likely
don’t appreciate.

One interesting note from Mike
reports that as the St Albans club rents
its current site and is therefore at the
mercy of future possible rent rises,
initial studies are taking place with a
view to finding an alternative site with
more security of tenure. Mike adds,
however, that “nothing will happen
fast” and the club will remain at the
Puffing Park for the foreseeable future.

All smiles too at the Bristol
SMEE, a club that has faced its share
of challenges in recent times.
President Bernard North features on
the cover of the latest newsletter,
happily sitting astride a 7%4-inch
gauge Romulus loco newly acquired
for duties at the Ashton Court track.
Purchased from a member, the loco is
expected to be a worthy addition to
the ground-level fleet operating at the
popular track in 2021.

Like many other clubs all Bristol
activities at Ashton Court were
suspended from 5th November
following the latest lockdown, but
before that the club did manage to run
a couple of public running days in the
Autumn - these were highly
successful with positive feedback from
visitors. Ashton Gate also hosted the
annual meeting of the Bulleid
Builders Group on 7th September - as
the picture on the next page shows
members brought along some
impressive projects.

Odd statements in club newsletters
always catch the editor’s eye so I felt
obliged to read on when the Guildford
ME chairman in a recent edition of
GMES News claimed that Swedish
fashionable furniture giant IKEA was
a purveyor of model engineering
supplies! Turns out he was making up
a boiler test rig, combining a
commercially available hand pump
with polyurethane pipe and
connectors. He needed something
sturdy and waterproof on which to cut
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the pipe, and the solution was a nylon
chopping board obtained for a whole
£1 from.... IKEA Okay you nearly had
us there...

Of course supermarkets should
not immediately be ignored by the
value-seeking model engineer - the
likes of Lidl and Aldi are renowned
for suddenly offering short runs of
workshop supplies on their limited
edition counters in the centre of the
store, and while the items on offer are
firmly at the value end of the range
rather than the quality end, they can
serve a purpose. Tech ed Harry relates
in this issue how he has had plenty of
use out of a set of step drills bought
from Aldi for a whole £2.99...

Elsewhere in the Guildford
newsletter the virtual ‘bits & pieces’
meetings started on Zoom during
lockdown are continuing to be a
success, more members who cannot
travel to the clubhouse joining in and
a very wide variety of subjects aired -
from making a Gauge 1 dock tank and
clack valves for a traction engine to
repairing a bike stand. As we have said
before these online meetings,
increasingly being employed across
the club scene, are excellent initiatives
keeping many a member connected.

Yet more smiles, sympathetic ones
this time in the pages of another
‘Covid-19 chaos special issue’ of The
Newsletter from the York ME.
Member Don Paton describes how he
has been downsizing, principally
going from 5-inch to O Gauge, due to
approaching octogenarian status. Don
adds, however that first his
motorbikes had to go; “I had
developed a habit of falling off the
things, which was quite upsetting at
the time, and hurt!”

Downsized delights
Don describes how his workshop has
been downsized to make room for an
O-gauge layout suspended from the
ceiling. With the track almost
complete he intends to get into both
kit and scratchbuilding model
locomotives, proving something else
we constantly bang on about - you
can still enjoy your model
engineering, even if the traditional
scales become too large to be practical
- there’s no less skill involved in home
building a loco in say Gauge 1 or
16mm scale than in 3%2-inch gauge...
Good to read in the pages of the
highly frequent newsletter of the
Chingford & District ME that the
most recent public running days
proved very successful. Even with the
reduced capacity brought on by
Covid-19 precautions the club has still
carried around 1500 fare-paying
passengers since reopening in August.
The chairman reports that the revenue
from these has helped the bank

www.model-engineering-forum.co.uk
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“Pm in the
dog house
at the
moment
for treading
swarf
around
the house...”

ABOVE: Plenty
of interesting
metal to view
when the Bulleid
Builders Group
held their annual
meeting at the
Bristol club
recently. By the
way the club
tells us that the
picture makes
the members
look closer than
they were and
social-distancing
measures were
observed to

the full.

Photo courtesy
Bristol SME:

RIGHT: This
delightful 5-inch
Decauville will be
hauling trains in
France in 2021.
Photo: Olivier
Janneau, MTVS

balance and ensured the future of the
club next season and beyond, but once
the bills are paid there won’t be much
left over to pay for very many winter
projects. Unfortunately something
most clubs will have to accept this
particular winter we feel.

One lockdown advantage has been
the appearance of even more useful
articles in newsletters as club
members commit to paper what they
would normally impart in a meeting
at the club. The York newsletter is a
case in point with a useful discourse
on the T-bar, used for clamping things
down on milling tables and the like.
Member Ted Joliffe describes the
plusses and minuses of these humble
but necessary items and how to
construct effective examples — it’s all
very useful stuff...

A brief mention of the Ryedale
SME newsletter, the most recent
edition of which includes a photo of a
5-inch gauge J63 locomotive that
recently ran at the club’s Gilling track.
The loco has been deliberately
weathered, a technique far more
prevalent in the indoor model scales
than in model engineering circles.
Very realistic it looks too, but one can

imagine such a treatment might
attract its supporters and detractors...

French miniatures

Finally just room left this month to
make a quick hop across the English
Channel - the rather attractive 5-inch
gauge Decauville illustrated at the
bottom of this page has been restored
and repainted by members of the
Museum of French Steam Tramways
and Secondary Railways (MTVS).

This group has been establishing a
new steam centre and running line at
Creévecceur-le-Grand, halfway
between Dieppe and Paris, after being
forced to move from its previous home
due to local difficulites, and is making
good progress, regularly appearing in
the news pages of our sister magazine
Narrow Gauge World. The facilities at
the new centre include a miniature
railway on which the Decauville will
be kept busy.

Of course France has endured
Covid-induced lockdowns too and
MTYVS spokesman Oliver Janneau did
report that one advantage of restoring
the Decauville compared to the
group’s metre-gauge locos is that most

work can be done at home! E0T
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Exclusive to GRS, the last available stock of these ready to run,
5 Inch Gauge, Coal-Fired, Kingscale Locos

‘Evening Star’, 4 available £13995.00

‘Gresley A4’ two available, Mallard/Garter

Blue, Golden Eagle /Apple Green £14995.00

BR 4MT tank, 3 available £7995.00

45xx Prairie, | in BR lined green £6995.00

Allchin Traction Engine

one red, one green £6995.00 - - Commission Sale

. . e BR Jubilee ‘Trafalgar’
Coming soon e e IR | Never steamed, immaculate,
LMS Black 5 4-6-0, BR lined Black £9995.00 L - = £7995.00

Garden Railway Specialists Ltd
Station Studio, 6 Summerleys Road, Princes Risborough, Bucks, HP27 9DT
E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 16:00hrs Saturday 10:00 - 16:00hrs

TORNADO
GAUGE 1 UP TO 7-1/4” NAMEPLATES AND
HEADBOARDS MADE TO ORDER MACHINE CUT
FROM BRASS AND NICKEL SILVER

Tel: 01530 542543

Email: nameplates@mail.com
www.steamagenameplates.com
https://steam-age-nameplates.sumup.link/
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See Website for up to date info.
Please re-fresh your website browser.

5”g VULCAN

040(2M), 060(3M‘l or Boqle{4M) 24v

See website or Facebook
for new Vulcan 4 (bogie) version
Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW

Shop open Mon o Fri 8.00am to 4.00pm

ocomotives, Coaches & Trucks ol Dﬂll|l:p|l www ametralns m uk

{See website for products & updates)

GS MODEL SUPPLIES

LTD Directors : Geoll Stait & Helen Verrall-Stait

LINCOLN GNR N1
5'g 0-6-2 Tank Locomotive

(designed by Martin Evans)

The last design of the late Martin Evans.
A3 Drawings are available
Castings will follow early in 2021,
Currently having a model built to proof the drawings.

W, el ineers.com

info@gssmodelengineers.com
01278788007

| The new and innovative KIT-QD parting tool has a more secure insert location,

| with the key to locate and eject the tough, wear
resistant insert. Cuts virtually all materials.

|ease. Tools are right hand as in picture. 10, 12 and 16mm =

|separately at £5.65. See our website for more info.
|SPECIAL OFFER PRICE £20.(

land Imperial sizes. Please see our website for details and to place your order.

www.model-engineering-forum.co.uk

THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel,
stainless, cast iron, phosphor bronze, aluminium, copper, brass
etc. Please state shank size required - 8, 10 or 12mm square.
Spare inserts £6.94 each for 8-10mm tools, £8.11 for 12mm.

SPECIAL OFFER PRICE £20.00
USE THE OTHER 2 CORNERS FOR ECONOMY'!

Our SCRCR rough turning tool uses the same inserts as the SCLCR
tools above, The good news is that it uses the other two corners! These
very streng 100° cerners are rigid enough for reugh er intermittent
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
(for CCMTOE insert) and 12mm section (for CCMTO9 insert).

SPECIAL OFFER PRICE £31.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, cur SRDCN button tool is invaluabkle. The
10mm square shank holds a Smm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of g

tyre treads for his self-steering wheel sets with great
consistency. Spare inserts just £5.87 each.

SPECIAL OFFER PRICE £34.00

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter components|
when using a tallstock centre. It can also profile back-angles. | &

The MNJ17 insert cuts steel, stainless, cast iron, phosphor

bronze, brass, copper, aluminium ete. Shank size 8mm or 10mm

square section. Spare inserts just £6.94 each.

SPECIAL OFFER PRICE £20.00

A TOP QUALITY BORING BAR FOR YOUR LATHE
Hi ! ur chan to own a to ality bori bar
Sl L wﬁﬁn”uﬁs nir st::uard cc;ms i::artyswelrfha:h

8 mm 10 mm |bars can generally bore to a length of approx 5 times
10 han R :l;i.:'n?iametar Please state bar dia. raquir&d 10 or

12 mm 16 mm | Spare ingerts just £6.94 each.

SPECIAL OFFER PRICE £20.00 ea
or buy all 3 sizes for just £55.00!

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

stronger body and improved insert design compared to the original KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
As previously, the tool fits the vast majonity of
ME lathes, including MLT & ML10 machines,
regardless of toolpost type. It comes complete

Spare inserts just £11.07 each.
SPECIAL OFFER PRICE £72.00
EXTERNAL THREADCUTTING TOOL

These tools use the industry standard 16mm ‘laydown’
3-edge inserts. With tough, tungsten carbide inserts,
coated with TiAIN for wear resistance and smooth cutting,
threads can be cut at very alow speeds if required. Tools
are right hand as shown. 55° or 60° insert not included -
order separately at £5.65. See our website for more info.

SPECIAL OFFER PRICE £36.50
INTERNAL THREADCUTTING TOOL

Thoae tmls usn l.he induatry standard 11mm ‘laydown' 3-edge Inserts. With
tough, TIAIN coated tungsten carbide inserts, quality threads can be cut with

diameters available. 55° or 60° insert not included - order

DORMER DRILL SETS Ad o-QFF LIST PRICE!

All our Dormer drill sets are on offer at 65%aff list price. The Dormer A002
self-centring TiN coated drills are also ave ilable to order individually in Metric

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.

Please add £3.00 for p&p, irrespective nforder size or value

VJ'SJI
% Electron

GHEENW 00D TO(}LS

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Email: GreenwTool@aol.com

Visit our website: www.greenwood-tools.co.uk
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The

Steam Workshop

Now Incorporating D.Hewson Models

All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
...... and of course,......played with!

T'r‘; F{oyal SCQt 2" DC Traction Engine

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,
helpful, fair and knowledgeable,..... (if we do say so ourselves),..... service available.

By Enthusiasts

“ For Enthusiasts
07816 963463

www.steamworkshop.co.uk

- il

Model Engmeenng Supplles

We ship anywhere mt‘.he world

PRODUCTS

+Taps and Dies *Endmills
+Centre Drills +Lathe Tooling Taps
*Clearance Bargains +Reamers
*Diestocks +Slot Drills
*Drill sets (HSS) +Specials
boxed +Tailstock Die Holder
*Drills +Tap Wrenches Dies
*Drills set (loose) HS *Thread Chasers

UNIT 1, PARKFIELD UNITS, BARTON HILL WAY, TORQUAY, TQ2 8JG
Tel: 01803 328 603

QTracy TO Ol S [, _ Fexo1808328 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies www.tracyl:ools.cum
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STOCKISTS OF A WIDE RANGE OF BOOKS FOR
MODELLERS AND MODEL ENGINEERS

Publishing Ltd

See our website for prices and our full range of books

YOUR

Bullding a

T I WORKSHOT [ L. SR LOCOMOTIVE
MINIATURE s Enoi oY Bl BOILERMAKING

STUART MODELS

OUR RANGE INCLUDES BOOKS ON THE FOLLOWING TOPICS:

Aeromodelling and IC Engine Building Garden Railways Marine Modelling and Steamboating
Boilermaking, Soldering, Brazing and Welding - Gears and Screwcutting Model Steam Locomotives

Casting and Foundrywork for the Amateur Hot Air Engines Painting and Finishing Your Model

Clock and Clockmaking In Your Workshop Stationary Steam Engines

Electrics - Motors and Projects for the Modeller - Industrial Archeology Steam Road Vehicles and Traction Engines
Farm Tractors Lathes and Other Machine Tools Woodworking and Woodturning

SEE ALL BOOKS ON OFFER AND ORDER NOW Follow us for the latest news

www.teepublishing.co.uk 01926 614101 info@teepublishing.co.uk ,@TEEBookshop f;ﬁiushingud

3" SCALE (1:4) STEEL BODY KITS TO CREATE FANTASTIC
RIDE-ON MINIATURE VINTAGE VEHICLES

SENTINEL WAGGON Body kit£1,850

Includes a steam sound unit and smoke. Plus post & packing (if needed)
Approx, Sftlong

VISIT OUR WEBSITE FOR MORE INFO
WWW.STIRLINGENGINE.CO.UK

Nano Flux Thermoacoustic Engine

B Available in
] Blue or Green

They can Simple body kits comprising

e woa Part-assembled, laser cut,

passengertruex. welded and powder-coated

A.E.C. MATADOR  steel assemblies, to convert

TH H L
Includes an engine sound unit and lights, 2 Mobility scooter into a 3
Rear deck has ift-up scale 24v electric ride-on
flaps for a comfortable vinta ge |0"yl

Realistic
Smaoke

Available in Red
or Military Green

The kits are designed

) i to fit a Shaprider Sovereign 4
. (SBABNR or TEBB8MNR) mobility scooter chassis. - E
TN These are not included in the kits / customer supplied. £

Howev$r. we usually have several pre-owned scooters available at additional cost. LAUNCHING ON
heSe products are not sold as children's toys or as W10ﬂl|iﬂ SCOOi@fS. » STA RTER
See videos on[ » FTfliT or visit our Website: SKCllgﬁ

www.ianselectricengines.co.uk

lan’s Electric Engines Limited. Tel. 07947 076988 TWO Versions in kit and assembled form
email: ians.electric.engines@gmail.com

www.model-engineering-forum.co.uk
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Drawings & Castings for

' }\TE STEAM MODE] S Lr
<

3" — 6" Trac gines including
Burrell, Foster, Fe Marshall, and
Ruston-Proctor.

3 PDI.I.Y MODEL ENGINEERING LIMITED NP
, Al

Expandlng range of In-house manufactured

components
NEW!

N EW! Axle pumps

Available in X", 3/8" &
¥" ram. Prices start
from £45.00

N EW' Blowdown

spanner = suitable far
5/16" & 3/8"

£6.50

5 7
Brake Valve

For steam or vacuum

Box Spanners

BA & Metric. Available

£83. OU
ind vl(‘uﬂ'\. or in sets

ngﬂe ﬁﬂt\\

GWR dummy whistles

GWR injectol vieam vake
Catalogue available [1.50 UK posted 08 international and enguire For furthes details or viiit our website where you will find
Polly Locos Kits, drawings and castings for scale modeds and comprehensive ME Jupplies.
Sw=; Polly Model Engineering Limited  www.pollymodelengineering.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
PAImS (o Eaton, Nottingham, NG103ND emailsalespolymodslengineering co.uk

Finance Available

'MAXITRAK.COM _‘

The best of model rail and road

Ask For Detans'

Live Steam!

3/4" Sentinel DGE

Er‘anE Conversion

aaaaaa

HHUU" 1

E [:unlruﬂed ;

3/4" Michin Showmans

£17a0
(Plate set FB0)
(Canopy Lettering £30)

10 /11 Larkstore f;k, Lodge Road, Staplehurst, Kent,
|\ TN120QY Tel : 01580 893030 Email : info@maxitrak.com | :

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 7%4" GAUGES

® BESPOKE PARTS MACHINING

® STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING

SERVICE +
Pl

® EC COMPLIANT |
BOILERS FOR

MODELS
COMPLETED
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

IZT:] JANUARY 2021 | ENGINEERING in MINIATURE

STEAMWAYS ENGINEERING LTD
Dovecote House, Main Road, Maltby Le Marsh, Alford,
Lincs, LN13 0JP

Tel/Fax: 01507 206040

Email: info@steamwaysengineering.co.uk

www.SteamwaysEngineering.co.uk
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STEAMING A MICRO STATIONARY ENGINE  MAKING A MILLNG ARBOUR
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If you're enjoying reading Engineering in Miniature, and you would like to explore the
hobby in depth, in your own time, why not subscribe and we’ll deliver a lot more directly

to your door, every month.

There are 2 easy ways to receive Engineering in Miniature. Which format is best for you?

STEAMING A MICRO STATIONARY ENGINE - MAKING A MILLING ARBOUR
- T
y |
| ’ k

.Taking on an.

abandoned ' | s

Have each issue g na
pOSted thrOUgh yOUr !_::7',"!"5)( build
door in high quality
print.

& - L 2d
N " NEW SERIES: INSIDE THE SHED -
G et aW ay fr Om MAINTAINING MINIATURE LOCOS
a screen and enjoy the tactile nature

of flicking through the pages of the
magazine.

Receive your issue one week before it
is on sale in the shops.

3 ISSUES FOR £5

After your three issues your subscription
changes to a quarterly Direct Debit of £10.99.

VISIT: www.warners.gr/eimsmags20

CALL US ON: 01778 392465
(Quote: EIM/MAGS20)

DIGITAL

Instant access to the
magazine as soon as
it's published.

*oll NEW SERIES: INSIDE THE SHED -
MAINTAINING MINIATURE L0COS

Read the magazine
on your tablet, desktop or smartphone.

App is free to download, in-app
purchase of individual issues, or take out
a subscription.

Page view replicates of the print
version and a mobile-friendly digital
version makes for easy reading.

SUBSCRIBE

from just £2.49 an issue!

DOWNLOAD:

www.warners.gr/eimdigital




CLASSIFIED ADVERTISEMENTS

UK MANUFACTURES OF LIVE STEAM
LOCOMOTIVE KITS IN GAUGE 1 & 3

CELEBRATING 40 YEARS OF BARRETT MODELS

> <] /.

SOMERSET & DORSET s D J R

01254

JOINT RAILWAY
(1914-1930)

56789
SDAR

nmodels.co.uk I'el no. 01922 6
onation Rd, Pelsall, Walsall, WS4 1BG

Waterslide in 10mm scale
full loco sets now available

NEW TRANSFERS

www.barrett

Works:

Drawings and Castings for Model Traction Engines
Locomotives and Model Engineering Supplies

— A |
[ ML) ENGINEERING |

2" scale Burrell Gold Medal

Pre-owned

We always have a stock of models and
workshop equipment to sell. Check our
web site regularly.

2" scale Burrell 10 Ton Roller

7 1/4" Bagnall NG Loco

Colour Catalogue - send £3.50
Includes all our range of Traction Engines
and Locomotives, Steam Fittings, Nuts,
Bolts, Rivets, Materials.

Machining and Gear Cutting Services
2, 3 & 4" Scale Traction Engine Lamps

Rubber Tyres

283" Scale Fowler A7 Traction Engine 3" Scale Wallis & Steevens 8HP

Schoolfield Corner, Church Lane, Dogmersfield, Hampshire, RG27 8SY - Visitors by appointment only
Tel: 01252 890777 email: sales@mjeng.co.uk web: www.mjeng.co.uk

INCORPORATING MODEL
ENGINEERING PRODUCTS, BEXHILL

T: 07811 768382
E: apmodelengineering@gmail.com

O ADVERTIS
HERE CALL

AP Model Engineering
supplies the largest range of
battery electric diesel outline

ready-to-run locomotives,
locomotive kits, riding cars, rolling
stock and accessories in 5" scale,
7%" scale and 3'%" scale. Quality
products at affordable prices!

www.apmodelengineering.co.uk

HOLLIE ON
01778
395078

HORLEY
_MINIATURE LOCOMOTIVES )
7%" Drawings and castings 5"  Castings only
Dock tank p
BR STD Class 2 2-6-0 Ashford. Stratford. Waverley.
BR STD Class 2 2-6-2T 7" Castings only

BR STD Class 4 2-6-4T
BR STD Class 5 4-6-0
BR STD Class 7 4-6-2
BR STD Class 8 2-10-0

L.M.5. Coronation Class & 4-6-2
(Duchess)

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 E-mail: hm|95@btinternet.com

www.horleyminiaturelocomotives.com

Dart, Roedeer, Green Queen

PRO

webuyanyworkshop.com| | macHINE

_| TOOLS LIMITED Tel: 01780 740956
Home workshops cleared,
good prices paid especially Precision machines made in Germany
for those with either Myford for the discerning engineer!

7 or 10 lathes. EXCLUSIVE At
IMPORTERS FOR

Send your photos to
andrew@webuyanyworkshop.com
Or call me on 07918 145419

We regularly ship worldwide
Please contact us for stock
levels and more technical detalil

All of our prices can be

| am also interested in buying B bsit
ound on our website

Polly steam locomotives,
especially those that need
some ‘TLC’

sales@emcomachinetools.co.uk
www.emcomachinetools.co.uk

ITEMS MAIL ORDER LTD

MAYFIELD, MARSH LANE, SAUNDBY,
i~ RETFORD, NOTTS, DN22 9ES =

Meccano Spares

TING

1ining

All Locomotive & Tra

| |
| Tel/Fax: 01427 848880 \]
BA SCREWS IN BRASS, STEEL AND STAINLESS.
SOCKET SCREWS IN STEEL AND STAINLESS. DRILLS,
RIVETS, TAPS, DIES, END MILLS, SLOT DRILLS ETC
EMAIL: lostignition8@gmail.com or
PHONE: 01427 848880 FOR FREE PRICE LIST

www.itemsmailorderascrews.com

Reproduction & Original
Meccano Parts.
WWW.meccanospares.com
Tel: 01299 660 097
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Your drawings, E-files, Sketches.
=: stephen_harris30@btinternet.com
m: 0754 200 1823
t: 01423 734899 (answer phone)

Well Cottage, Church Hill, North Rigton, Leeds, LS17 0DF

www.laserframes.co.uk

www.model-engineering-forum.co.uk



STATION ROAD STEAM

ENGINEERS - LINCOLN
LOCOMOTIVE BUILDERS - BOILERMAKERS

Full-size and miniature engines of all types bought, sold and part-exchanged

We keep a large, constantly-changing stock of second-hand in all scales and gauges.

We are always interested in buying engines - from part-built through to exhibition-winning models.

7 1/4 INCH GAUGE LNER A4 "SIR NIGEL GRESLEY™

The work of a highly experienced model engineer, with more than twenty
locomotives to s credit built over a forty year peniod. Completed nearly
twenty years ago, the Ad “Sir Migel Gresley™ remained his “magnum opus’, a
finely built locomotive steamed on a handful of occasions when new on his
short garden test track before being stored as work progressed on other projects
(including the B1 listed below and a fine Britannia, both in 7 1/4 inch gauge).

We've recently recommassioned the engine, steaming it for the first time in
many years. In excellent condition throughout, it runs beautifully, one of the
most potent-feeling steam engines we've ever Tun on our short test track = it
feels hke miven half a chance it would be off hike rocket! Three evlinder with
Gresley-Holeroft conjugated gear, silver soldered boiler with new certification,
steam brakes. ref 9290 Just arvived

5 INCH GAUGE ROYAL SCOT 46112 "SHERWOOD FORESTER" 7 1/4 INCH GAUGE LNER Bl

A finely built 5 inch gauge Royal Scot, 46112 "Sherwood Forester”; three cylinder, as per Built to Martin Evans' "Roedeer” design the engine is in “ex-works" condition, unsteamed
the prototype, it runs beautifully. Standard of work 15 good throughout, fit and finish of the from new. The engine has been built to & good standard throughout - fit and fimsh of the
motionwork and valve gear excellent, showing little sign of wear. The commercially built motionwork and valve gear is excellent. Silver soldered copper boiler is a commercially
copper boiler was supplied new by GB Boilers in 2001, ref 9362 £13,500 built job by Kingswood, supplied new in 2001. rel 9188 £24,500
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AUGE POLI .' V 2-6-0

5 INCH GAUGE SOUTHERN L1 4-4-0 ?nl;i:ilct:ﬁdiliﬂn throughout, atiractively 312 I'.’i(‘T]I ‘(j;_\l'(i['f "B]ﬁl'['_.\NN‘]_-:” )

A finely built Southern Railway L1 4-4-0, based on LBSC's e R e Rl i purilbularh' An older 3 l--_ nch gauge fn‘nlanma to the I.HSI(" design. Bult to aﬂ
well-proven "Maid of Kent™ design, with much added detail well, free-steaming and quiet when nunning good stamiar.d in II}u first pldge_ the engine doesn't appear to have had a
Built in 1998 and unstcamed from new. Standard of S \-\"t:“—dci_rrwd::xhau.'il el - greai deal of use. Free-steaming, it runs well.  ref 8941 £4.250
workmanship is ¢xcellent throughout, ref 8459 £7,950 rel 9252 £4,950

5 INCH GAUGE DBR V200

Fabulous looking 1950s diesel, a class that ran throughout Germany and Europe
until the 1980s. Highly detailed model with working intenor/extenior lights, cab
interior (complete with fire extinguishers!) and sound card. wef 9253 £3,950

3 172 INCH GAUGE BALDWIN 4-8-4 "COLUMBIL

Built to the Mantin Evans' "Columbia” design. An older engine, well built originally it remains in
good condition. It steams freely and runs very well, notching up in either direction. The cab
controls have been fitted with a set of extension controls. rel 8585 £4,750

We are always interested in acquiring engines of the type that we sell. If you know of :
please let us know. Engines bought outright, or we are happy to take them on a commiss . or pay vou a finder's fee if vou put

us in touch with an engine which we later purchase. All engines listed are on our prer s, available for inspection by appointment.
Please do contact us, even if all you have is a rumour of an engine being available!

For full details, high resolution photegraphs and video see our website
Unit 16-17 Moorlands Trading Estate, Metheringham, Lincolnshire LN4 3JHX
email: info@ stationroadsteam.com www.stationroadsteam.com tel: 01526 328772




#HOME AND WORKSHOP MACHINE

1

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS
Tel: 0208 300 9070 - evenings 01958 532199
Website: www.homeandworkshop.co.uk
Email: sales@homeandworkshop.co.uk
stay safei taking orders;
Visit our eBay store at: homeandworkshopmachinery
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“Mussum Placs for the Conmplissur’
Oldert In axistemcs owned privataly by

Stanler precision swivel machine
| wies, S5mm jaws, Made in New
| Zealand £195
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